
A 
(WEST) 

RED CEDAR RIVER 

A' 
(EAST) 

890 . L 
APPROXIMATE EXCAVATION LIMITS 

MW-1111111 MW-04 
MW-03 

MW-03C 
MW-28 

MW-2BC 
w. 8 MW:BJ MW-08 887 52 

881°."97 Rl,t\.Q ~------,:\ ____________ 
889 32 890 ---·····-············ .... ·-·• 

MW-27C 
886.351- -~

8!_:~1------~---:. --- ,... ------------ ... :::.----- ' 
• 885,34 LOWLAND/FLOODPLAIN CORRIDOR ,.....;.... _____________ MW-0S3 ,-~----- ~ 
. ... • • 

MW-0S3C / ... --------- ~ • 
----- ~ • • .. •,:;.•.-;i.-:-.::-.: .. -· 

~--·-·-·-·-·-·~----·-
------------- 8R1.4R 1•, 

. -. ---. -. -. -·-·-. -·-·-·-·-·-· -. -- .,_:=~=~-==:.::.:.:,.~.:~,-:: JI::~~~J-.:/;.}. 880 ·•··. 

870 

... Upper 
-=- \.' ., 

L- Unconsolidated f/l 
r-- 0 EL-87958 
N EL•BB/94 Deposits I 

' ~ / ;: (Shallow Aquifer) 
::; 

-·· ... 

/ 

860 

850 

----......... ---··-· .. ....... !'II_~ ............ ---- ............ ............ --- ---
~ EL·BB/99 

.............. ............... 
~ 

.................. -----. --i-....~-.... .. ............ 
1-- .......... 
~ ............. 
:;i EL ·879.64 
0 a:. ,. 

--

840 

BORING LEGENO 

NOTES, 

1, THE DIFFERENTIATION BETWEEN UPPER AND LOWER UNCONSOLIDATED 
DEPOSITS WAS BASED ON FIELD DESCRIPTIONS OF BORING SAMPLES 
THAT WERE REPORTED ON BORING LOGS. 
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trans-1,1:-
1,1-Dichloro cis-1,2-Dichloro Methylene Dichloro 

ethene ethene chloride ethylene 

ug/1 ug/1 ug/1 ug/1 

Contact Criteria: 11,000. 200,000. 220,000. 220,000. 

GSI, 65. 620. 940. 1,500. 

GSI Human Health Based: 33,000. 36,000. 2,600. 25,000. 

Residential Drinking Water: 7. 70. 5. 100. 

Volatilization to Indoor Air: 1,300. 210,000. 1,400,000. 200,000. 

On-Site/ 
Location FielclID Date Sampled Off-Site 

\IIW-01 MW0l- 090903-01 9/9/03 On-Site 14 I 900 461 ---
VIW-01 MW0l-090903-02 9/9/03 On-Site --- 910 40] ---
MW-01 MW0l- 110503-01 11/5/03 On-Site --- 600 75 I ---
viW-02 EW-14- 110603-01 11/6/03 On-Site --- 250 111 ---
VIW-02 MW02- 090903-01 9/9/03 On-Site 8.1 I 250 35 J ---
MW-03 MW03- 090903-01 9/9/03 On-Site --- --- 11 I ---
MW-03 MW03- 110603-01 11/6/03 On-Site --- 140 10 I ---
MW-05 MW05-090903-0l 9/9/03 On-Site --- 260 48] ---
MW-05 MW05- 110503-01 11/5/03 On-Site --- 310 66 l ---
MW-06 MW06- 091003-01 9/10/03 On-Site --- 100 101 ---
IMW-06 MW06- 110503-01 11/5/03 On-Site --- 91 6.9 I ---
MW-06 MW06- 110503-02 11/5/03 On-Site --- 71 5.61 ---
MW-08 MW08- 100203-01 10/2/03 On-Site --- 280 -- ---
MW-08 MW08- 110403-01 11/4/03 On-Site --- 320 --- ---
\IIW-09 MW09- 100103-01 10/1/03 On-Site --- --- --- ---
\II.W-09 MW09- 110503-01 11/5/03 On-Site -- --- --- ---
MW-OSI MW-0S1- 110403-01 11/4/03 Off-Site --- --- --- --
MW-0S1 MW0S 1- 100303-01 10/3/03 Off-Site --- --- --- ---
vi W-0S3 MW-0S3- 110603-01 11/6/03 Off-Site --- --- --- ---
l'IW-0S3 MW-0S3- 110603-02 11/6/03 Off-Site --- --- -- ---
VIW-0S3 MW0S3- 100303-01 10/3/03 Off-Site --- --- --- ---
~W-OS3 MW-0S3- 071703-01 7/17/03 Off-Site --- -- --- ---

.w-0S3C MW-0S3C- 110503-01 11/5/03 Off-Site --- --- --- ---
MW-10 MWlO- 100103-01 10/1/03 On-Site -- --- -- ---
\llW-10 MWlO- 110503-01 11/5/03 On-Site --- --- --- ---
VIW-11 MWll-091003-01 9/10/03 On-Site --- --- --- ---
MW-11 MW! 1- 110503-01 11/5/03 On-Site --- --- --- ---
VIW-13 MW-13- 110403-01 11/4/03 Off-Site --- --- --- ---
VIW-13C MW-lJC 110403-02 11/4/03 Off-Site --- --- -- ---
MW-lJC MW-13C- 110403-01 11/4/03 Off-Site --- --- --- ---
MW-14 MW14- 093003-01 9/30/03 Off-Site --- --- --- ---
t1W-14 MW14- 110503-01 11/5/03 Off-Site --- --- ---
,'1W-14C MW14C- 110503-01 11/5/03 Off-Site --- --- --- ---
;1W-15 MW-15- 110303-01 11/3/03 Off-Site --- --- --- ---
MW-15C MW-15C- 110303-01 11/3/03 Off-Site --- --- --- ---
""W-17 MW17- 100203-01 10/2/03 On-Site --- 160 --- --
t1W-17 MW17- 110403-01 11/4/03 On-Site --- 410 5.11 140 

0W-18 MW-18-110403-01 11/4/03 On-Site --- --- --- --
vJ.W-18 MW18- 100103-01 10/1/03 On-Site --- --- --- --
MW-19 MW19- 100303-01 10/3/03 On-Site --- --- --- ---
vJ.W-19 MW19- 100303-02 10/3/03 On-Site --- --- --- ---
MW-19 MW19- 110403-01 11/4/03 On-Site --- -- --- ---
MW-20 MW-20- 110403-01 11/4/03 Off-Site --- -- --- ---
MW-20 MW20- 100303-01 10/3/03 Off-Site --- --- --- ---
MW-22 MW-22- 110303-01 11/3/03 On-Site --- --- --- ---
l'IW-22 MW22- 100201-01 10/2/03 On-Site --- --- --- ---
MW-23 MW-23- 110303-01 11/3/03 On-Site --- --- --- ---
\llW-23 MW23- 100303-01 10/3/03 On-Site --- -- --- ---
MW-23 MW23- 100303-02 10/3/03 On-Site --- --- --- ---
MW-25 MW25- 100203-01 10/2/03 On-Site --- 440 --- 220 

IMW-25 MW25- 110503-01 11/5/03 On-Site --- 310 111 150 

February 2004 

TABLE l 
GROUNDWATER EXCEEDANCES 

JCI · FOWLERVILLE 

Trichloro Di-N-Butyl 
ethene Vinyl chloride phthalate 

ug/1 ug/1 ug/1 

22,000. 1,000. 11,000. 

200. 15. 9.7 

370. 13. 690. 

5. 2. 880. 

97,000. 13,000. NL 

4200 421 ---
4200 51 ---
2900 21 J ---
3400 28 ---

3900 46 ---
880 12 ---
1300 12 ---
4200 --- ---
2100 --- ---
820 7.5 I ---
590 4.8 I ---
340 3.11 ---

--- 140 ---
--- 130 ---
--- 9.5 ---
--- 2.9 ---
--- --- 12 

--- --- ---
--- 27 ---
--- 29 ---
--- 24 ---
--- 34 ---
--- --- ---
32 15 ---
28 23 ---
--- 2.1 ---
--- 2.5 ---
--- --- 12 

--- --- ---
--- --- ---
--- --- ---
--- --- ---

--- --- ---
--- --- ---
--- -- ---
26 84 ---

300 330 15 

5.6 14 ---
6.4 16 ---
--- 9 ---
--- 9.2 ---
-- 7.5 ---
--- --- --
--- --- ---
--- --- ---
--- --- ---
--- 3.1 ---
--- 3.8 ---
--- 3.7 ---

1800 8.1 I ---
1200 6.41 ---

CadmiuffiJ 
Arsenic, Total Total 

mg/I mg/I 
4.3 190. 

0.15 0.0062 

0.28 0.13 
0.05 0.005 

NL NL 

--- ---
--- ---
--- ---
--- -
--- ---
--- ---
--- ---
--- ---
--- ---
--- ---
--- ---
--- ---
--- ---
--- ---
--- ---
--- ---
--- --
--- ---
--- ---
--- ---
--- --
--- ---
--- ---
- ---

-- ---
--- ---
--- ---
--- ---
--- ---
--- ---
--- ---
--- ---
--- ---
--- ---
--- ---
--- ---

--- ---
--- ---
--- ---
--- ---
--- ---
--- ---
-- ---
--- ---

0.131 ---
0.161 ---

--- ---
--- ---
--- ---
--- ---
--- ---

Lead, 
Copper, Total Total 

mg/I mg/I 
7,400. NL 
0.029 0.045 

64. 0.19 

1. 0.004 

NL NL 

--- ---
--- --
--- ---
--- ---

--- ---
--- --
--- ---
-- ---
-- ---
--- ---
--- ---
--- ---

0.181 ---
0.148 ---

--- ---
--- ---
--- ---
--- ---
--- ---
--- ---
--- --
--- --
-- ---
--- ---
--- ---
--- ---
--- ---
--- --
--- ---
--- ---
--- ---
-- ---
--- ---
-- ---
--- ---

--
--- ---

0.D78 ---
0.103 ---

--- ---
--- ---
-- ---

0.032 ---
--- ---
--- ---
--- ---
--- ---
--- ---
--- ---
--- ---
--- ---

L-nronnum, 
Cadmium, Hexavalent-

Nickel, Total Dissolved Dissolved Cyanide, Free 

mg/I mg/I mg/I mg/I 
74,000. 190. 460. 57. 

0.17 0.0062 0.011 0.0052 

210. 0.13 9.4 48. 

0.1 0.005 0.1 0.2 

NL NL NL NL 

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- --
--- --- --- ---
--- --- -- ---

-- --- --- ---
--- --- -- ---
--- --- -- ---
--- --- --- ---

0.14 -- --- 0.03 
0.184 --- 0.02 0.04 

--- --- --- 0.01 
--- --- --- 0.Ql 

--- --- --- 0.007 
--- --- --- 0.007 
--- --- --- ---
--- --- --- ---
--- --- -- 0.006 
--- --- --- ---
--- --- --- 0.007 

--- -- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- 0.008 
--- --- --- 0.01 

--- --- -- 0.006 
--- --- --- 0.008 
--- --- --- 0.Ql 

--- --- --- 0.01 
--- --- --- 0.006 

--- --- --- 0.03 
--- --- --- 0.Ql 

--- --- --- 0.02 

--- --- --- 0.01 
--- --- --- 0.04 

--- --- 0.02 0.07 
-- --- --- -
--- --- --- ---
--- --- --- 0.008 

--- --- --- --
--- --- --- 0.01 
--- --- 0.02 0.009 

--- --- 0.02 ---
--- --- --- 0.006 
--- --- --- ---
--- --- --- --

1.18 --- --- ---
1.07 --- --- --
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trans-.._,..... 

1,1-Dichloro cis-1,2-Dichloro Methylene Dichloro 
ethene ethene chloride ethylene 

ug/1 ug/1 ug/1 ug/1 

Contact Criteria: 11,000. 200,000. 220,000. 220,000. 

GSI: 65. 620. 940. 1,500. 

GSI Human Health Based: 33,000. 36,000. 2,600. 25,000. 

Residential Drinking Water: 7. 70. 5. 100. 

Volatilization to Indoor Air: 1,300. 210,000. 1,400,000. 200,000. 

On-Site/ 

Location FieldlD Date Sampled Off-Site 

MW-26 MW26- 100203-01 1012103 On-Site --- --- --- ---
MW-26 MW26-110403-0l 1114103 On-Site --- --- --- ---

VlW-27 MW27- 122903-01 12129103 Off-Site --- --- --- ---
MW-27C MW-27C- 122903-01 12129/03 Off-Site --- -- --- ---
MW-28 MW28- 122903-01 12129103 Off-Site -- --- -- ---
MW-28C MW28C- 122903-01 12/29/03 Off-Site --- --- --- ---
1viW-29C MW29C- 123003-01 12130/03 Off-Site --- --- --- ---
MW-29C MW29C- 123003-02 12130103 Off-Site --- --- --- ---

MW-A2 MWA2- 100303-01 1013103 On-Site --- --- --- ---

iv1W-Bl MWBl-100203-01 1012103 On-Site 450 --- 120 

viW-82 MWB2- 100203-01 1012103 On-Site --- --- --- ---
MW-E2 MWE2- 100303-01 1013103 On-Site --- --- --- ---
MW-G4 MWG4- 100303-01 1013103 On-Site --- --- --- ---
\II.W-12 MWJ2- 100203-01 1012103 On-Site --- --- --- --
.JE02 OE02-08-10 062703-01 6127103 Off-Site --- --- --- ---
:>E03 OE03-0611-070703-01 7n/03 Off-Site --- - --- ---

: .. OTES: 

J - Estimated value. 

-- Standards not exceeded. 
INL - A standard values was not listed for this compound. 

February 2004 

TABLE! 
GROUNDWATER EXCEEDANCES 

JCI - FOWLERVILLE 

Trichloro Di-N-Butyl 
ethene Vinyl chloride phthalate 

ug/1 ug/1 ug/1 

22,000. 1,000. 11,000. 

200. 15. 9.7 

370. 13. 690. 
5. 2. 880. 

97,000. 13,000. NL 

--- 21 ---
--- 34 12 
--- --- 16 
--- --- 14 
--- --- 12 

--- --- 12 
--- --- ---
--- ---
--- --- ---

280 250 ---
--- 38 ---
--- --- ---
--- 2.8 ---
--- ---
50 --- ---
9.2 --- ---

Cadmium, 
Arsenic, Total Total Copper, Total 

mg/I mg/I mg/I 
4.3 190. 7,400. 

0.15 0.0062 0.029 

0.28 0.13 64. 

0.05 0.005 I. 
NL NL NL 

--- --- ---

--- --- ---
--- --- ---
--- --- ---
- --- ---

-- --- ---
--- --- ---
-- --- ---
--- --- --
--- --- -
--- --- ---
--- --- ---
-- --- --
--- 0.0086 ---
--- --- ---
--- --- ---

t..,IUOIIllWll, 

Lead, Cadmium, Hexavalent-
T0tal Nickel, Total Dissolved Dissolved Cyanide, Free 

mg/I mg/I mg/I mg/I mg/I 
NL 74,000. 190. 460. 57. 

0.045 0.17 0.0062 0.011 0.0052 
0.19 210. 0.13 9.4 48. 
0.004 0.1 0.005 0.1 0.2 

NL NL NL NL NL 

--- --- --- --- ---
--- --- --- --- 0.02 
--- -- --- --- 0.006 
--- --- --- --- 0.006 

0.0044 --- --- --- 0.007 
--- --- --- --- ---
- - --- --- 0.008 
--- --- --- --- 0.006 

-- --- --- -- 0.007 
--- 0.152 --- ---
--- -- - --- --
--- --- --- --- 0.006 
--- --- --- --- ---

0.0087 --- 0.013 --- ---

--- --- --- -- ---
--- --- --- - ---

L:/Work/65468/Admin/2004 GW EI/GW Exceedances 2-2-04.xls Gwexceedances 

Page 2 o/2 



Table 1 
Historical Summary of Detected Compounds and Analytes in Groundwater Samples 

Former JCI Stanley Tools Site 
Fowlerville, Michigan 

Well ID: MW-02 MW-02 MW-11 111 MW-11 111 MW-14 111 MW-14 111 MW-17 111 MW-17 111 MW-21 111 MW-21 111 

GSI Comp GSI Comp GSI Comp GSI Comp GSI Comp GSI Comp GSI Comp GSI Comp 
Sample Date: 7/31/2007 3/5/2008 7/31/2007 3/5/2008 8/1/2007 3/6/2008 8/1/2007 3/5/2008 8/1 /2007 na 

Compound 

Volatile OrQanic Comoounds (VOCs) (ug/L) 
Acetone <60 <250 <1.2 <5.0 <1.2 <5.0 1.8 J 1.3 JB 1.4 J na 
Benzene <5.9 <50 <0.12 <1 .0 <0.12 <1.0 0.35 J 0.18 J <0.12 na 

Chlorobenzene <6.0 <5( <0.12 <1.0 <0.12 <1 .0 2.4 1.2 <0.12 na 
1,1-DCA <3.8 <50 0.89 J 0.26 J 2.7 2.4 2.9 1.4 <0.076 na 
1,1-DCE <7.0 <50 <0.14 <1.0 0.35 J <1 .0 <0.14 <1.0 <0.14 na 

cis-1,2-DCE 800 600 1 0.77 J 23 23 49 30 <0.17 na 
trans-1,2-DCE 32 J 23 J <0.16 <1.0 2.6 2.5 17 13 <0.16 na 

Toluene 4.0 J <50 <0.072 0.1 1 J 0.29 J <1.0 0.22 J 0.080 J 0.29 J na 
TCE 3,400 3,600 0.69 J 3.0 <0.17 <1.0 7.1 3.6 <0.17 na 

Vinvl Chloride <8.7 <50 <0.17 <1.0 12 4.4 48 26 <0.17 na 
Xylenes (total) <12 <100 <0.23 <2.0 <0.23 <2.0 <0.23 <2.0 <0.23 na 

1,2-Dichlorobenzene <3.3 <50 <0.065 <1.0 <0.065 <1 .0 0.74 J 0.36 J <0.065 na 
1,4-Dichlorobenzene <6.6 <50 <0.13 <1.0 <0.13 <1.0 0.42 J 0.26 J <0.13 na 

1,2,4-Trimethylbenzene <6.6 <50 <0.1 3 <1 .0 <0.13 <1.0 <0.13 <1.0 <0.13 na 
Methylene chloride <2.5 8.5 J <0.051 <1.0 <0.051 <1.0 <0.051 <1.0 <0.051 na 

10 Ml Metals (uQ/L) 
Arsenic ( dissolved) na na <0.74 <5.0 na na 4.1 J <5.0 4.2 J na 

Arsenic (total) na na <0.74 <5.0 na na 3.4 J 1.1 J 11 na 
Barium (dissolved na na 110 57 J na na 130 81 J 410 na 

Barium (total) na na 110 65 J na na 130 84 J 470 na 
Cadmium (dissolved) na na <0.062 <0.20 na na <0.062 <0.20 <0.062 na 

Cadmium (total) na na 0.069 J 0.066 J na na <0.062 <0.20 0.10 J na 
Chromium (dissolved na na 0.96 J 5 <0.31 na <0.31 <1.0 <0.31 na 

Chromium (total na na 1.4 4.8 na na <0.31 <1.0 <0.31 na 
Chromium hexavalent (dissolved) na na na na na na <0.5 na 0.6 J na 

Chromium hexavalent (total) na na na na na na 0,8 J na 1.3 J na 
Copper (dissolved) na na 3.9 4.3 na na 0.45 J 0.67 J 0.67 J na 

Coooer (total na na 44 4.8 na na 0.52 J 1.0 J 1.4 na 
Cyanide (total) na na <1.20 <5.0 <1.20 <5.0 23.2 14 <1.20 na 

Cyanide (available na na na na na na na na na na 
Lead (total na na 1.3 <1.0 na na <0.33 <1.0 <0.33 na 

Mercury ( dissolved) na na <0.039 <0.20 <0.039 na <0.039 <0.20 <0.039 na 
Mercury (total na na <0.039 <0.20 <0.039 na <0.039 <0.20 <0.039 na 

Nickel (dissolved) na na 7.9 J na na na 17 30 3.5 J na 
Nickel (total na na 12 na na na 19 33 3.8 J na 

Selenium (dissolved na na 0.94 J <1.0 na na <0.92 <1.0 <0.92 na 
Selenium (total na na <0.92 <1.0 na na <0.92 <1.0 <0.92 na 

Silver ( dissolved na na <0.12 <0.20 na na <0.12 <0.20 <0.12 na 
Silver (total) na na <0.12 <0.20 na na <0.12 <0.20 <0.12 na 

Zinc (dissolved) na na 170 180 na na 3.6 J 5.5 J 1.6 J na 
Zinc (total na na 280 220 B na na 35 18 26 na 

Notes: 
{1}: Compliance monitoring well 

[2}: MDEQ Part 201 RRD Op Memo No. 1, January 23, 2006 and Earth Tech/Weston Solutions 2004 Human Health Environmental Indicator 

[3}: WHMD Final Determination of a Mixing Zone Request Letter, February 23, 2006 and an MOEQ Interoffice Communication, December 13, 2005 

{4]: In Final Migration of Contaminated Groundwater Under Control Environmental Indicator (El) Report, the maximum concentration of vinyl chloride detected at Site was 300 ug/L. 
na indicates "not analyzed" 

B: Background as defined by R 299.5701(b) may be substituted if higher than the calculated cleanup criterion. 
G: GS/ criterion depends on the pH or water hardness, or both, of the receiving surface water. 

J: Analyte was detected, but the concentration is greater than the MDL and less than the RL. 
M: Calculated criterion is below the analytical target detection limit; therefore, the criterion defaults to the target detection limit. 

X: The GS/ criterion shown in the generic cleanup criterion tables is not protective for surface water that is used as a drinking water source. 

NA: Criterion or value is not available or, in the case of background and chemical abstract service numbers, not applicable. 
ND: FA V notdeveloped 
Black BOLD values indicate the value exceeds the GS/ criten·on 

Red BOLD values indicate the value exceeds the FAV 

MW-22 111 MW-22 111 

GSI Comp GSI Comp 
8/1/2007 3/5/2008 

2.4 J 4.6 JB 
0.45 J 0.38 J 

3.1 3.5 
<0.076 <1 .0 

<0.14 <1.0 
<0.17 <1.0 
<0.16 <1.0 
0.22 J <1.0 
<0.17 <1.0 

<0.17 <1.0 
<0.23 <2.0 

<0.065 <1.0 
<0.13 <1 .0 
<0.13 <1.0 

<0.051 <1.0 

66 64 
88 86 

320 360 
370 410 

<0.062 <0.20 
<0.062 <0.20 

<0.31 <1.0 
<0.31 0.32 J 
0.9 J 0.7 J 
0.9 J 1.2 J 

0.76 J 0.62 J 
2 1.2 

2.01 J 2.1 J 
na na 

<0.33 <1.0 
<0.039 <0.20 
<0.039 <0.20 

12 14 
13 12 

0.93 J <1.0 
<0.92 <1 .0 
<0.12 <0.20 
<0.12 <0.20 
7.7 J 4.9 J 

50 23 

MDEQ 
Final Acute 

Reported 
MW-24 111 MW-24 111 MW-26 111 MW-26 111 GENERIC Worst-case 
GSI Comp GSI Comp GSI Comp GSI Comp GSI Criteria Value Maximum 
8/1 /2007 3/6/2008 8/1/2007 3/5/2008 Concentration 

(ug/L) 121 (ug/L) 131 (ug/L) 131 

1.4 J <5.0 <1.2 <5.0 1,700 - -
<0.12 <1.0 <0.1 2 <1.0 200 (X) - -

8 4.6 <0.1 2 <1.0 47 - -
<0.076 <1 .0 0.57 J 0.45 J 740 - -

<0. 14 <1.0 <0.14 <1.0 65 (X) -
<0.17 <1 .0 26 15 620 - 910 
<0.16 <1.0 0.46 J <1.0 1,500 - -

0.090 J <1 .0 0.36 J <1.0 140 - -
<0. 17 0.60 J 0.64 J <1.0 200 (Xl 3,500 4,200 

<0.17 <1 .0 13 7.4 15 ND 300 141 

<0.23 <2.0 <0.23 <2.0 - - -
<0.065 <1 .0 <0.065 <1.0 16 - -
0.26 J <1.0 <0.13 <1.0 13 - -
<0.13 <1.0 <0.13 <1.0 17 -

<0.051 <1.0 <0.051 <1.0 940 (X) - -

68 30 6.6 2.7 J NA 680 161 
81 36 10 4.6 J 150 (X) 680 161 

190 180 170 110 1,900 (G,X) - -
200 200 190 120 1,900 (G,Xl - -

<0.062 <0.20 <0.062 <0.20 6.2 (G,X) 77 13 
<0.062 <0.20 <0.062 <0.20 6.2 {G,X) 77 13 

<0.31 <1.0 <0.31 <1.0 230 (G,Xl - -
<0.31 <1 ,0 <0.31 <1.0 230 (G,X) - -
<0.5 <5.0 <0.5 <5.0 11 32 20 
<0.5 <5.0 0.8 J 1.7 J 11 32 20 

<0.33 0.65 J 0.42 J 1.0 29 (Gl 144 103 
0.33 J <1.0 29 0.49 J 29 (G) 144 103 

63.9 48 9.7 11 NA NA 
na <2.0 na na 5.2 44 10 

<0.33 <1.0 0.83 J <1.0 45 (G,X) - -
<0.039 <0.20 <0.039 <0.20 0.0013 - -
<0.039 <0.20 <0.039 <0.20 0.0013 - -

2.5 J 2.2 J 13 1, 170 (G) 5,800 1,180 
2.8 J 3.9 J 15 10 170 (G) 5,800 1,180 

<0.92 <1.0 <0.92 <1.0 5 - -
0.98 J <1.0 <0.92 <1.0 5 -
<0.12 <0.20 <0.12 <0.20 0.2 (Ml - -
<0.12 <0.20 <0.12 <0.20 0.2 (M) - -
6.9 J 5.7 J 1.7 J 5.0 J 380 (G) - -

34 6.5 J 35 12 380 (G) - -



Table 1 
Historical Summary of Detected Compounds and Analytes in Groundwater Samples 

Former JCI Stanley Tools Site 
Fowlerville , Michigan 

Well ID: MW-28 MW-28 MW-28C MW-28C MW-A2 c1J MW-A2 111 MW-61 111 MW-B1C'l MW-62 MW-62 
GSI Comp GSI Comp GSI Comp GSI Comp 

Sample Date: 7/31/2007 na 7/31/2007 na 8/1/2007 3/5/2008 8/1/2007 3/5/2008 8/1/2007 3/4/2008 
Compound 

Volatile Organic Compounds (VOCs) (ugll) 
Acetone < 1.2 na na na <1 .2 <5.0 <6.0 <10 <1.2 <5.( 
Benzene <0.12 na na na <0. 12 < 1.0 <0.59 <2.0 <0. 12 <1.0 

Chlorobenzene <0.12 na na na <0.12 < 1.0 <0.60 <2.0 <0. 12 <1.0 
1, 1-DCA <0.076 na na na <0.076 < 1.0 12 8.8 <0.076 <1.0 
1, 1-DCE <0.14 na na na <0.14 < 1.0 2.8 J 2.0 <0.14 <1.0 

cis-1 ,2-DCE <0.17 na na na 0.76 J <1 .0 470 300 <0.17 <1.0 
trans-1 ,2-DCE <0.16 na na na <0.16 <1.0 68 46 <0.16 <1.0 

Toluene <0.0072 na na na 0.080 J < 1.0 <0.36 <2.0 0.37 J 0.11 J 
TCE <0.17 na na na <0.17 <1.0 9 11 <0.17 <1.0 

Vinvl Chloride <0.17 na na na <0.17 < 1.0 58 56 <0.17 <1.0 
Xylenes (total) <0.23 na na na <0.23 <2.0 <0.64 <4.0 <0.23 <2.0 

1,2-Dichlorobenzene <0.065 na na na <0.065 <1.0 <0.33 <2.0 <0.065 <1.0 
1,4-Dichlo robenzene <0.13 na na na <0.13 <1.0 <0.66 <2.0 <0.13 <1.0 

1,2,4-Trimethylbenzene <0.13 na na na <0.13 <1.0 <0.66 <2.0 <0.13 0.51 J 
Methylene chloride <0.051 na na na <0.051 <1.0 <0.25 0.28 J <0.051 

10 Ml Metals (ugll) 
Arsenic (dissolved) 4.9 J na 7.3 na 7.2 4.8 J 6.4 4.4 J 14 10 

Arsenic (total) 4.8 J na 7.8 na 6.5 6.7 7.4 6.3 16 14 
Barium (dissolved) 150 na 160 na 140 140 130 110 150 110 

Barium (total) 170 na 170 na 140 150 140 120 160 140 
Cadmium (dissolved <0.062 na <0.062 na <0.062 <0.20 <0.062 <0.20 <0.062 <0.20 

Cadmium (total) <0.062 na <0.062 na <0.062 <0.20 <0.062 <0.20 <0.062 <0.20 
Chromium (dissolved <0.31 na <0.31 na <0.31 <1.0 <0.31 <1 .0 <0.31 5.7 

Chromium (total) <0.31 na <0.31 na 1.8 1.7 <0.31 <1.0 0.40 J 1.9 
Chromium hexavalent (disso lved na na na na <0.5 <5.0 <0.5 na na na 

Chromium hexavalent (total na na na na <0.5 4.7 J <0.5 na na na 
Copoer (dissolved <0.33 na 0.73 J na 1.1 1.3 0.63 J <1.0 0.39 J 0.63 J 

Copper (total 1.1 na 12 na 1.9 3.6 1.8 0.61 J 0.67 J 0.61 J 
Cyanide (total < 1.20 na na na <1 .20 <5.0 <1 .20 <5.0 <1.20 <5.0 

Cyanide (available na na na na na na na na na na 
Lead (total) 0.95 J na 0.57 J na <0.33 < 1.0 <0.33 <1.0 <0.33 <1.0 

Mercury ( dissolved <0.039 na <0.039 na <0.039 <0.20 <0.039 <0.20 <0.039 <0.20 
Mercury (total <0.039 na <0.039 na <0.039 <0.20 <0.039 <0.20 <0.039 <0.20 

Nickel (dissolved 2.6 J na 2.1 J na 3.3 J 4.0 J 130 140 na na 
Nickel (total) 2.8 J na 2.0 J na 5.5 J 7.9 J 150 160 na na 

Selenium (dissolved) <0.92 na <0.92 na <0.92 <1 .0 <0.92 <1.0 <0.92 <1.0 
Selenium (total <0.92 na <0.92 na <0.92 < 1.0 <0.92 <1.0 <0.92 <1.0 

Silver (dissolved) <0.12 na <D.12 na 0.14 J <0.20 <0.12 <0.20 <D.12 <0.20 
Silver (total) <0.12 na <D. 12 na <0.12 <D.20 0.15 J <0.20 <0.12 <0.20 

Zinc (dissolved 1.6 J na 13 na 2.7 J 9.7 J 44 38 2.1 J 7.3 J 
Zinc (total 170 na 20 na 6 .6 J 17 85 62 5.2 J 9.6 J 

Notes: 
[1] : Compliance monitoring well 

[2]: MDEQ Part 201 RRD Op Memo No. 1, January 23. 2006 and Earth Tech/Weston Solutions 2004 Human Health Environmental Indicator 

[3}: WHMD Final Determination of a Mixing Zone Request Letter, February 23, 2006 and an MDEQ Interoffice Communication, December 13, 2005 

[4}: In Final Migration of Contaminated Groundwater Under Control Environmental Indicator (El) Report, the maximum concentration of vinyl chloride detected at Site was 300 ug/L. 

na indicates "not analyzed" 

B: Background as defined by R 299. 5701 (b) may be substituted if higher than the calculated cleanup criterion. 

G: GS/ criterion depends on the pH or water hardness, or both, of the receiving surface water. 

J: Analyte was detected, but the concentration is greater than the MDL and less than the RL. 

M: Calculated criterion is below the analytical target detection limit; therefore, the criterion defaults to the target detection limit. 

X: The GS/ criterion shown in the generic cleanup criterion tables is not protective for surface water that is used as a drinking water source. 

NA: Criterion or value is not available or, in the case of background and chemical abstract service numbers, not applicable. 

ND: FAV not developed 
Black BOLD values indicate the value exceeds the GS/ criterion 

Red BOLD values indicate the value exceeds the FAV 

MW-J2 MW-J2 

8/1/2007 3/4/2008 

<1.2 <5.0 
<0.12 <1.0 
<0 .12 <1.0 

<0.076 <1.0 
<0.14 <1 .0 
<0.17 <1.0 
<0.16 <1.0 
0.35 J 0.080 J 
<0.17 < 1.0 

<0.17 <1.0 
<0.23 <2.0 

<0.065 <1.0 
<0.13 <1.0 
<0.13 <1.0 

<0.051 

9.5 11 
6 .8 11 
140 190 

54 J 180 
1 0.53 

6.9 1.2 
<0.31 <1.0 

38 4.8 
na na 
na na 
1.1 0.81 J 
12 1.3 

67.9 45 
na <2.0 

9.3 0.67 J 
<0.039 <0.20 
<0.039 <0.20 

11 na 
43 na 
1.1 <1 .0 

<0.92 <1 .0 
<0.1 2 <0.20 
<0. 12 <0.20 
3.7 J 5.7 J 

63 20 

MDEQ 
Final Acute Reported 

MW-OS1C MW-OS1C GENERIC Worst-case 

GSI Criteria Value 
Maximum 

8/2/2007 na Concentration 
(ug/L) 121 (ug/L) 131 (ug/L) 131 

< 1.2 na 1,700 - -
<0.12 na 200 (Xl - -
<0.12 na 47 - -

<0.076 na 740 - -
<0.14 na 65 (X) -
<0.17 na 620 - 910 
<0.16 na 1,500 - -
0.64 J na 140 - -
<0.1 7 na 200 (X) 3,500 4,200 
<0.17 na 15 ND 300 1•1 

0.25 J na - - -
<0.065 na 16 - -

<0. 13 na 13 -
<0. 13 na 17 - -

<0.051 na 940 (X) -

4.1 J na NA 680 161 
6.5 na 150 (X) 680 161 

67 J na 1,900 (G,X) - -
68 J na 1,900 (G,X) - -

<0.062 na 6.2(G,X) 77 13 
<0.062 na 6.2 (G,X) 77 13 

1.3 na 230 (G,Xl - -
<0.31 na 230 (G,X) - -

na na 11 32 20 
na na 11 32 20 

7 na 29 (G) 144 103 
2.1 na 29 (G) 144 103 

<1.20 na NA NA 
na na 5.2 44 10 

2.1 na 45 (G,X) - -
<0.039 na 0.0013 -
<0.039 na 0.0013 - -

1.6 J na 170 (G ) 5,800 1,180 
1.9 J na 170 (G) 5,800 1,180 

1.3 m 5 - -
1.2 m 5 - -

<0.12 m 0.2 (M) -
<0.12 m 0.2 (M) - -
6.4 J m 380 (G) - -
7.6 J m 380 (G) - -



Table 1 
Historical Summary of Detected Compounds and Analytes in Groundwater Samples 

Former JCI Stanley Tools Site 
Fowlerville, Michigan 

Well ID: MW-0S3 MW-0S3 MW-0S3C MW-0S3C 

Sample Date: 8/2/2007 na 8/2/2007 na 

Comoound 
Volatile Organic Compounds (VOCs) (ug/L) 

Acetone <1.2 na <1.2 na 
Benzene 0.16 J na 0.1 3 J na 

Chlorobenzene <0.12 na <0.12 m 
1, 1-DCA 2.6 na <0.076 m 
1,1-DCE <0.14 na <0.14 m 

cis-1 ,2-DCE 30 na <0.17 na 
trans-1 ,2-DCE 1.4 na <0.16 na 

Toluene 0.47 J na 0.48 J na 
TCE <0.17 na <0.17 na 

V invl Chloride 14 na <0.17 na 
Xylenes (total) 0.24 J na <0.23 na 

1,2-Dichlorobenzene <0.065 na <0.065 na 
1,4-Dichlorobenzene <0.13 na <0.13 na 

1,2,4-T rimethylbenzene na na 
Methvlene chloride <0.051 na <0.051 na 

10 Ml Metals (ug/L) 
Arsenic (dissolved) 4.1 J na <0.74 na 

Arsenic (total 4.4 J na 0.84 J na 
Barium (dissolved) 200 na 42 J na 

Barium (total 63 J na 44 J na 
Cadmium (dissolved) <0.062 na <0.062 na 

Cadmium (total) 0.13 J na <0.062 na 
Chromium /dissolved 1.8 na 2.2 na 

Chromium (total 0.33 J na 0.31 J na 
Chromium hexavalent (dissolved' na na na na 

Chromium hexavalent (total) na na na na 
Cocoer /dissolved) 9.2 na 0.86 J na 

Copper (total) 0.64 J na 0.76 J na 
Cyanide (total <1 .20 na <1.20 na 

Cyanide (available) na na 
Lead (total) <0.33 na <0.33 na 

Mercury ( dissolved) 0.048 J na <0.039 na 
Mercury (total) 0.044 J na <0.039 na 

Nickel (dissolved) 2.9 J na 1.4 J na 
Nickel (total) 3.2 J na 1.8 J na 

Selenium (dissolved' 1.3 na 1.9 na 
Selenium (total) <0,92 na <0.92 na 

Silver ( dissolved) <0.12 na <0.12 na 
Silver (total) <0.12 na <0. 12 na 

Zinc (dissolved) 8.8 J na 0.85 J na 
Zinc (total) 8.1 J na 7.0 J na 

Notes: 
[1]: Compliance monitoring well 
[2}: MDEQ Part 201 RRD Op Memo No. 1, January 23, 2006 and Earth Tech/Weston Solutions 2004 Human Health Environmental Indicator 

{3}: INHMD Final Determination of a Mixing Zone Request Letter, February 23, 2006 and an MDEQ Interoffice Communication, December 13, 2005 
{4]: In Final Migration of Contaminated Groundwater Under Control Environmental Indicator (El) Report, the maximum concentration of vinyl chloride detected at Site was 300 ug/L. 

na indicates "not analyzed" 
B: Background as defined by R 299.5701(b) may be substituted if higher than the calculated cleanup criterion. 

G: GS/ criterion depends on the pH or water hardness, or both, of the receiving surface water. 
J: Analyte was detected, but the concentration is greater than the MDL and less than the RL. 

M: Calculated criterion is below the analytical target detection limit; therefore, the criterion defaults to the target detection limit. 

X: The GS/ criterion shown in the generic cleanup criterion tables is not protective for surface water that is used as a drinking water source. 
NA: Criterion or value is not available or, in the case of background and chemical abstract service numbers, not applicable. 

ND: FAV not developed 
Black BOLD values indicate the value exceeds the GS/ criterion 
Red BOLD values indicate the value exceeds the FA V 

_ 1 __ _ _ 

MDEQ 
Final Acute 

Reported 
GENERIC Worst-case 

GSI Criteria Value 
Maximum 

Concentration 
(ug/L) 121 (ug/L) 1,1 (ug/L) 131 

1,700 . . 
200 (Xl . . 

47 . . 

740 . . 

65 (X) . 
620 . 910 

1,500 . . 

140 . . 

200 IX) 3,500 4,200 
15 ND 300 141 

. . . 
16 . . 
13 . . 

17 . . 
940 /Xl . . 

NA 680 161 
150 (X) 680 161 

1,900 IG,Xl . . 

1,900 (G,X) . . 

6.2 (G,X) 77 13 
6.2 /G,X) 77 13 
230 (G,X) . . 

230 (G,X) . . 

11 32 20 
11 32 20 

29 (G) 144 103 
29 (G) 144 103 

NA NA 
5.2 44 10 

45 IG,Xl . . 

0.0013 . . 

0.0013 . . 
170 /Gl 5,800 1,180 
170 /Gl 5,800 1,180 

5 . . 
5 . . 

0.2 IM) . . 
0.2 (M) . . 

380/Gl . . 

380 IG) . . 



' 



" " = = • • ,s • ~ " • = = 0 • 0 • " - ,s - ~ = 0 0 

" • 
~ 0 :2 0 ~ - • -• 0 • 0 0 

" :2 l: :2 -" • " • e 
e; ·,: e; ·,: :2 

e; e; • N, N, 

~ N. N 

Well Date Units j - - -
MW.28 ! 1/12/2008 ug/L <1.0 <1.0 <1.0 <1.0 <1.0 

DUP•OI 11/12/2008 ug/L <1.0 <1.0 <l.O <1.0 <1.0 

Relative Percent Difference % 0% 0% 0% 0% 0% 

•· indicates, not sampled or not determined 

" = 
" " 

" = N 

" = = C. " " 0 
,, 

~ - 0 
C. -0 e 0 - :2 

0 e 
·~ :2 :2 • • e; 

~ ~ "' N, - _:; -
<l.O <1.0 <1.0 

<1.0 <1.0 <1.0 

0% 0% 0% 

Table 5 
Quality Control Sample Comparison 

JCI Former Stanley Tool Works 
Fowlerville, Michigan 
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C. ,, 
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0% 0% 0% 0% 
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Table 5 
Quality Control Sample Comparison 

JCJ Former Stanley Tool Works 
Fowlerville, Michigan 
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<1.0 <1.0 <0.2 <0.2 <5.0 <1.0 <1.0 <1.0 <1.0 0.651 1.7 --

0% 0% 0% 0% 0% 0% 0% 0% 0% 42% 6% --
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Table 5 
Quality Control Sample Comparison 

JCI Former Stanley Tool "\Vorks 
Fowlerville, Michigan 
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~ p ,.. 

• • • -" = .; .; • 0 o;, ·a ·a "' • - • • • • ,. .!: 
Well Date Units "" 

• ;; ;; ;: ;: - • = ~ "' "' ;; ;; e ,. 
MW-28 11/12/2008 ug/L < 1.0 < 1.0 0.58J <1.0 <0.2 <0.2 < 1.0 < 1.0 

DUP-01 11/12/2008 ug/L < 1.0 < 1.0 0.92.1 <1.0 <0.2 <0.2 < 1.0 < 1.0 

Relative Percent Difference % 0% 0% 45% 0% 0% 0% 0% 0% 

-- indicates, not sampled or not detennined 

• = • 
-= 0 ,. 

Table 5 
Quality Control Sample Comparison 

JCI Former Stanley Tool Works 
Fowlerville, Michigan 

• • = • • • .. 
0 

1i -.. e 0 - -0 0 • ;; ;; = • • .e 1i ~ '? 0 
N, :3: -0 
.), .), ;; 
• • ·!: • • .!: " ,. 

• • • 
1i • 0 -• • = 0 -• ;; 
·!: ,... 

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 

< l.0 < 1.0 < 1.0 < 1.0 < 1.0 

0% 0% 0% 0% 0% 

• -• 
"" • + 0 "' ] • ll t: ;: 

• • ~ ~ ;; :,: 0 
iS u .r " 

,.. 
>, • • ,; 

i • J • >, • • ;;: >< N ;::; 
< 1.0 <2.0 < 1.0 <10 10 

< 1.0 <2.0 < l.0 <10 9.31 

0% 0% 0% 0% 7% 
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APPROXIMATE EXCAVATION LIMITS B' B 
(WEST) MW-09A 

(EAST) 
MW-24 MW-09B MW-01 

8 9 Q -------------- ------RED- - ------ -- -------- --------~!',;~~-~----- -------- -~~:~~----- -- ------- - ---- ------- -~-~~-~:~ _________________ 11'1_¥1~-~~8l!S:D9-- - ------------,---
8 8

• 
4 8 9 Q 
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884. 81 - - ,--- "-5 - i 
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§ 
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u 

. Bedrock 
(Siltstone/Shale/Sandstone/Limestone) 

g: EL•88232 
~ 

30 -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------· 830 
NOTES, 

1. THE DIFFERENTIATION BETWEEN UPPER AND LOWER UNCONSOLIDATED 
DEPOSITS WAS BASED ON FIELD DESCRIPTIONS OF BORING SPMPLES 
THAT WERE REPORTED ON BORING LOGS. 

2. UPPER UNCONSOLIDATED DEPOSITS ARE PREOOMINANTL Y SW. SP, SM SOILS 
THAT INCLUDE CL. ML, CL/ML, SC, GM, GP, AND PT. SOILS BASED ON THE 
UNIFIED. SOIL CLASSIFICATION SYSTEM IUSCS). LOWER UNCONSOLIDATED 
DEPOSITS ARE PREDOMINANTLY CL, ML, AND CL/ML SOILS THAT INCLUDE 
ML/OL. GP, SW, SP, AND SM SOILS BASED ON THE uses. 

3. GROUNDWATER ELEVATIONS SHOWN ON THE CROSS SECTION WERE 
MEASURED DEC 1B. 2003. 

4. ESTIMATED GRADE REPRESENTS GROUND SURFACE ELEVATIONS AT THE 
TIME OF ORILUNG AND ARE REPRESENTATIVE OF PRE-CONSTRUCTION 
ELEVATIONS. FINAL G~ADE REPRESENTS POST-CONSTRUCTION ELEVATIONS. ~-
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FINPL GRADE 
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Et• 100' 
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VERTICAL SCALE 0' 10' 
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FIGURE 7 
HYDROSTRA TIGRAPHIC 
CROSS SECTION 8-B' 

JOHNSON CONTROLS 
FOWLERVILLE. MICHIGAN 
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BORING LEG£NO 

NOTES, 

1, THE DIFFERENTIATION BETWEEN UPPER AND LOWER UNCONSOLIDATED 
DEPOSITS WAS BASED ON FIELD DESCRIPTIONS OF BORING SAMPLES 
THAT WERE REPORTED ON BORING LOGS. 

2. UPPER UNCONSOLIDATED DEPOSITS ARE PREDOMINANTLY SW, SP, SM SOILS 
THAT INCLUDE CL, ML, CL/ML, SC, GM, GP, AND PT, SOILS BASED ON THE 
UNIFIED SOIL CLASSIFICATION SYSTEM IUSCSJ. LOWER UNCONSOLIDATED 
DEPOSITS ARE PREDOMINANTLY CL, ML, AND CL/ML SOILS THAT INCLUDE 
ML/CL, GP, SW, SP, AND SM SOILS BASED ON THE uses. 

3, GROUNDWATER ELEVATIONS SHOWN ON THE CROSS SECTION WERE 
MEASURED DECEMBER 18. 2003. 

4, ESTIMATED GRADE REPRESENTS GROUND SURF ACE ELEVATIONS ·AT THE 
TIME OF DRILLING AND ARE REPRESENTATIVE OF PRE-CONSTRUCTION 
ELEVATIONS, FINAL GRADE REPRESENTS POST-CONSTRUCTION ELEVATIONS. 
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LEGEND: 
o TCE SAMPLING WELL LOCATION 

EB MONITORING WELL LOCATION 

SOLID WASTE MANAGEMENT 
CJ UNIT BOUNDARY (SEE FIGURE 1-2 

FOR LETTER DESIGNATIONS) 

BCR OR IRM LOCATION 

HISTORIC SITE COMPONTENTS DURING 
HOOVER OPERATIONS DERIVED FROM 
PLANT LAYOUT DA TED 1968 

OPERATIONAL AREAS CIRCA 1968 

APPROXIMATE FORMER 
PIPE LOCATION 

FORMER CYANIDE TREATMENT 
SYSTEM LOCATION 

N FORMER BUILDING WALL 

DITCH CHANNEL 

0 50 

SCALE IN FEET 

SOURCE: Digital Aerial Photograph, 
Advanced Mapping Technologies, 
November 1990. 

100 

Johnson Controls, Inc. 
FORMER STANLEY TOOLS FACILITY 

FOWLERVlll.E, MICHIGAN 

FIGURE 1-4 
HOOVER OPERATIONS LAYOUT WITH TCE 

AND MONITORING WELL LOCATIONS 

JOB NO. 20209-020-121 URS 
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NOTES, 

1. THE DIFFERENTIATION BETWEEN UPPER AND LOWER UNCONSOLIDATED 
DEPOSITS WAS BASED ON FIELD DESCRIPTIONS OF BORING SAMPLES 
THAT WERE REPORTED ON BORING LOGS. 

2. UPPER UNCONSOLIDATED DEPOSITS ARE PREDOMINANTLY SW, SP, SM SOILS 
THAT INCLUDE CL, ML, CL/ML, SC, GM. GP, AND PT. SOILS BASED ON THE 
UNIFIED SOIL CLASSIFICATION SYSTEM IUSCSI. LOWER UNCONSOLIDATED 
DEPOSITS ARE PREDOMINANTLY CL, ML, AND CL/ML SOILS THAT INCLUDE 
ML/CL. GP, SW, SP, AND SM SOILS BASED ON THE uses. 

3. GROUNDWATER ELEVATIONS SHOWN ON THE CROSS SECTION WERE 
MEASURED DECEMBER 18, 2003. 

4. ESTIMATED GRADE REPRESENTS GROUND SURFACE ELEVATIONS AT THE 
TIME OF DRILLING AND ARE REPRESENTATIVE OF PRE-CONSTRUCTION 
ELEVATIONS. FINAL GRADE REPRESENTS POST-CONSTRUCTION ELEVATIONS. 
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Field Samnle tD SE/RC-10011 
Sample Date 9/1/2000 
location !D SE/RC 10011 

Depth 0 - 3 

Method CAS II Parameter Result Units 

7421 7439-92-1 Lead Total molko 3 1 

7740 7782-49-2 Selenium Tola! malka 1 7 U 

E160.3 MQtST Percenl mo1slure % 

SM4500-CN-1 57 12-5 Cvan1de Total malko 064 U 

SW60108 7440-38-2 Arsenic. Tolal m 3 

SW60106 7440-39-3 Barium, Total molka 20.1 

SW6010B 7 4--10-43-9 Cadmium. Talat molka 0 64 U 

S'v'w0108 7440--47 3 Chromium. Total m /kn 12.5 

SW60108 7439-92 1 lead. Talat mo> 
S'#601 OB 7782-49 2 Selenium. Total m lk --
5'#60108 7440-22-4 Silver. Total m> --
SW7471 7439•97-6 Mercur;. Tola! mqlk 0 011 J 
SW80B2 TPC8 PCB. Talat "'' 14 J 

5W8082 12674-11-2 PCB 1016 "'' SW8082 11104-2B-2 PCB-1221 uolko --
SWB082 11141-16-5 PCB-1232 ,w,/ko --
SWB082 53-469-21-9 PCB-1242 w:ilko --
SW8082 12672-29--6 PCB-1248 uo/kq 14 J 

SW8082 11097-69-1 PCB-1254 uc/ko " u 
SWBOB2 11096-82-5 PCB-1260 ua/kq 42 U 

SW8270C 218-01-9 1.2-Benwhenanlhracene ualko --
SW8270C 91-57--6 2-Melhvlnaohthalene uolko 420 U 
SW8270C 108-39--1 3,4-Me\h l henal ualko 420 U 
SW8270C 83-32-9 Acenaphlhene uo/ko 
SW8270C 208-96..S Ac.enaohlh> lene ualka 
SW8270C 120-12-7 Anlhracene uo/ka 420 U 
SWB270C 56-55-3 Benz(a)an\hracene ua/ko 80 J 
SW8270C 50-32..S Benzo(a\ovrene ua/ko 65 J 
SW8270C 205-99-2 Benzalb 1Huoranlhene " 66 J 
SW8270C 191-24·2 Benzo(o, h, iloervlene ua/ko 420 U 
SWB270C 207-08-9 Benzcik lfluaranlhene uolka 420 U 

I 
SW8270C 117--81-7 bi&I 2-Elhvlhexvl lph\halate uolka 
SW8270C 21B-01-9 Chrvsene ua/ka 85 J 
SW8270C 53-70-3 D1ben2(a. h \anthracene ua/ka 
SW8270C 84-74-2 D1-N-BuM phlhalale uolko 
SWB270C 206-44 0 Fluaranthene uo/ka 130 J 
SWB270C 86-73-7 Fluarene uo!ko 420 U 

I SW8270C 193-39 5 lndenol 1,2 .3-cd lpvrene uolk0 420 U 
SW8270C 91-20-3 Naphlhalene ua/ko 420 U 
SW8270C 85-0H.l Ptienanthrene ualka 420 U 
SW8270C 129-00-0 P11rene ua/kQ 120 J 
SW9012 57•12-5 C~an1de Tolal molko 2 

I 
I 
I 
I 
I 

' • 
• • 

SE/RC-101/1 SE/RC 10211 
9/112000 9/1/2000 

SEIRC-101/1 SE/RC-10211 
0 3 0 - 3 

62 33 
16 U 1 5 U 

0 14 J 0 56 U 
10.3 " 72.9 15 1 
068 U 0 56 U 

18 6 
--
--
--

0 0053 J 0,0074 J 
97 --

--
--
--
--

S7 37 U 
45 U 37 U 
45 U 37 U 

-

450 U 370 U 
450 U 370 U 

--
--

450 U 370 U 
450 U 370 U 
450 U 370 U 
450 U 370 U 
450 U 370 U 
450 U 370 U 
450 U 370 U 
450 U 370 U 

450 U 370 U 
450 U 370 U 
450 U 370 U 
450 U 370 U 
450 U 370 U 
450 U 370 U 
450 U 370 U 

2 0 56 U 

SE/RC-10311 SRC-14/136787 
9/112000 911B12000 

SE/RC-10311 SE/RC-1411 
0 - 3 0 - 0 

10.8 
1 8 U 

-- 22 6 
0 68 U u 

3.8 69 
32 5 25.8 

0 2 J o 18 B 
6.3 108 

34 
0 58 U 

0.6 U 
0.021 J 0,02 B 

-- --
14 U 

" u 
44 U 
4 3 U 

45 U 5 4 U 
45 U 6 U 
45 U 23 U 

-- 69 U 
--
--
-- 45 U 
-- 47 U 

450 U 69 U 
120 J 55 U 
130 J 61 U 
170 J 49 U 
110 J 56 U 
450 U 100 U 

160 J 
67 U 

270 J 74 U 
450 U 53 U 

83 J 69 U 
450 U 66 U 
130 J 54 U 
290 J 67 J 
0.13 J 0.19 B 

APPEt«)1)( A 

SEDIMENT DATA 
JCI fOWlERVllLE 

SRC 15/1367B7 
9/18/2000 

SEIRC-1511 
0-0 
I 

316 
48 
34 

32.7 
0 15 U 
82 
38 

066 U 
0.67 U 

0.019 8 
21 J 
'6 u 
12 U 
SU 

4 8 U 
21 J 

6 7 U 
26 U 

170 J 

--
51 U 
53 U 
77U 

140 J 
150 J 
150 J 

96 J 
140 J 

--
--

76 U 
--

370 J 
60 U 
91 J 
74 U 

210 J 
260 J 

'" 

SRC-1512367 B7 SRC-16/13678/ SRC-171136787 SRC-17123'7"67 SRC-18/1367n SRt4W1:1&781 I SRC-19113&787 SRC-201136787 SRC-211136787 
9/18/2000 9/18/2000 9/18/2000 .,...,, ... 9l1B/2000 ~g/'j8J2ffl I ,~·· MSJ2000 9/1812000 9/1812000 

SE/RC-1512 SEIRC-16/1 SE/RC-17/1 SEIRC4712 SEIRC-18/1, SE!RC•1l!J1 f- Sf!RC-1912 Sl:fRC-2011 SEIRC-2111 
0 - 0 0 - 0 0 - 0 o-o 0 - 0 ·-• •·• 0-0 0 - 0 

-_ I -- -- I -- . . I . 
26,2 283 40.8 40_1 22.8 -

23,2 I 33.8 16.2 24, 1 
u u u u u L' u u u 

'1 4.3 8.3 10.3 52 3.f; 131 5.3 3.6 
60 21.6 63.6 46.9 28.8 24.1 43.i 47.5 21.6 

0 16 8 0_14 U 0.23 B 0.2 .8 0.13 U 0.13 U 0.1s u 0,12 U 0.13 U 
26 18.1 404 7tl.5 ,s 3 \1-3 45.8 13_3 12 

10 3 6 23,3 7_4 6.9 5.2 11.1 7_8 3.1 
0 96 B 0.63 U 0.94 B 0.75 U o 58 U 0.59 U 0.68 U 0 5' U 0.59 U 
062 U 0.64 U 0,78 U 0.77 U 06 U OJ~ U 0.7 U 0.55 U 061 U 

0 033 8 0.026 B 006 0.033 B 0.G21 B 0,01-4 B 0.034 B 0.0085 B 0.011 8 
44 33 J 310 105 J 25 J ., 9 6 J 
15 U ,s u 19 U 18 U 14 U MU 17 U 13 U 14 U 

" u 12 U 14 U 14 U " u HU 13 U 9.9 U 11 U 
46 U 4,7 U 5.7 U 5.7 U 4.4 U 4A U 5.1 U 4.1 U 4.5 U 
4,5 U 4 6 U 5.6 U 5 5 U 4.3 U 4.3 U SU 3.9 U 43 U 
44 33 J 110 66 5.4 U 25 J 67 5 U 9.6 J 

6.2 U 6.4 U 7.8 U 7,7 U 6 U SU 7 U 55 U 6.1 U 
24 U 25 U 200 "' J 

23 U 23 U 27 U 21 U 24 U 
150 J 220 J 280 J 89 U 190 J 410 J 310 J 63 U 110 J 

- -- . - --
--

47 U 48 U 59 U 58 U 45 U 45 U " u " u 46 U 
49 U 51 U 62 U 61 U 47 U 48U 55 U 44 U 48 U 
72U 74 U 89 U ea u 69 U 130 J 84 J 63 U 70 U 

120 J 190 J 190 J 71 U 150 J 370 J 260J 51 U 110 J 
120 J 200 J 210 J 79 U 150 J 340 J 260 J 56 U 89 J 
120 J 180 J 190 J 63 U 120 J 340 J 210 J 45 U 86 J 
70 J 140 J 130 J 72 U 110 J 17{) J 170 J 51 U 56 U 

110 U 170 J 160 J 130 U 170 J 270 J 270 J 95 U 110 U 
. -- . - -- . --
- -- . - - --

70 U 72 U 87 U 86 U 67 U 67 U 78 U 62 U 68 U 

- - -- -- - -- --
300 J 430 J 570 100 J 430 860 620 68 U 190 J 
56 U 57 U 69 U 69 u 53 U 65 J 62 U '9 u 54 U 
72 U 120 J 110 J 88 U 89 J 160 J 150 J 63 U 70 U 
69 U 71 U 86 U 85 U 66 U 66 U 77U 61 U 67 U 

140 J 280 J 430 J 70 U 330 J 660 310 J 50 U 55 U 
210 J 470 440 J 85 J 410 J 650 590 45 U 200 J 

0 14 B 4.5 o 74 B 0.0047 U o 17 B 0.17 B 0.7 8 0.0033 U 0,0037 U 
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Table 1 
Historical Summary of Detected Compounds and Analytes in Groundwater Samples 

Former JCI Stanley Tools Site 
Fowlerville , Michigan 

Well ID: MW-02 MW-02 MW-11 111 MW-11 111 MW-14 111 MW-14 111 MW-17 111 MW-17 111 MW-21 111 MW-21 111 

GSI Comp GSI Comp GSI Comp GSI Comp GSI Comp GSI Comp GSI Comp GSI Comp 
Sample Date: 7/31/2007 3/5/2008 7/31/2007 3/5/2008 8/1/2007 3/6/2008 8/1/2007 3/5/2008 8/1/2007 na 

Compound 

Volatile OrC1anic Comoounds NOCsl (uC1/Ll 
Acetone <60 <250 <1.2 <5.0 <1.2 <5.0 1.8 J 1.3 JB 1.4 J na 
Benzene <5.9 <50 <0.12 <1 .0 <0.12 <1.0 0.35 J 0.18 J <0.12 na 

Chlorobenzene <6.0 <50 <0. 12 <1 .0 <0.12 <1.0 2.4 1.2 <0.12 na 
1, 1-DCA <3.8 <50 0.89 J 0.26 J 2.7 2.4 2.9 1.4 <0.076 na 
1,1-DCE <7.0 <50 <0.14 <1 .0 0.35 J <1.0 <0.14 <1.0 <0.14 na 

cis-1, 2-DC E 800 600 1 0.77 J 23 23 49 30 <0.17 na 
trans-1,2-DCE 32 J 23 J <0.16 <1 .0 2.6 2.5 17 13 <0.16 na 

Toluene 4.0 J <50 <0.072 0.11 J 0.29 J <1.0 0.22 J 0.080 J 0.29 J na 
TCE 3,400 3,600 0.69 J 3.0 <0.17 <1.0 7.1 3.6 <0.17 na 

Vinyl Chloride <8.7 <50 <0.17 <1.0 12 4.4 48 26 <0.17 na 
Xylenes (total) <12 <100 <0.23 <2.0 <0.23 <2.0 <0.23 <2.0 <0.23 na 

1,2-Dichlorobenzene <3.3 <50 <0.065 <1.0 <0.065 <1.0 0.74 J 0.36 J <0.065 na 
1,4-Dichlorobenzene <6.6 <50 <0.13 <1 .0 <0.13 <1.0 0.42 J 0.26 J <0.13 na 

1,2,4-Trimethylbenzene <6.6 <50 <0.13 <1.0 <0.13 <1.0 <0.13 <1.0 <0.13 na 
Methylene chloride <2.5 8.5 J <0.051 <1.0 <0.051 <1.0 <0.051 <1 .0 <0.051 na 

10 Ml Metals (uq/Ll 
Arsenic ( dissolved} na na <0.74 <5.0 na na 4.1 J <5.0 4.2 J na 

Arsenic (total) na na <0.74 <5.0 na na 3.4 J 1.1 J 11 na 
Barium (dissolved) na na 110 57 J na na 130 81 J 410 na 

Barium (total na na 110 65 J na na 130 84 J 470 na 
Cadmium (dissolved) na na <0.062 <0.20 na na <0.062 <0.20 <0.062 na 

Cadmium (total) na na 0.069 J 0.066 J na nc <0.062 <0.20 0.10 J na 
Chromium (dissolved na na 0.96 J 5 <0.31 n: <0.31 <1.0 <0.31 na 

Chromium (total na na 1.4 4.8 na m <0.31 <1.0 <0.31 na 
Chromium hexavalent (dissolved na na na na na m <0.5 na 0.6 J na 

Chromium hexavalent (total na na na na na nc 0.8 J na 1.3 J na 
Copper ( dissolved na na 3.9 4.3 na nc 0.45J 0.67 J 0.67 J na 

Coooer (total na na 44 4.8 na m 0.52 J 1.0 J 1.4 na 
Cyanide (total) na na <1 .20 <5.0 <1.20 <5.0 23.2 14 <1.20 na 

Cyanide (available na n; na na na na na na na na 
Lead (total) na n, 1.3 <1.0 na nc <0.33 <1 .0 <0.33 na 

Mercurv (dissolved na n, <0.039 <0.20 <0.039 nc <0.039 <0.20 <0.039 na 
Mercury (total na n, <0.039 <0.20 <0.039 nc <0.039 <0.20 <0.039 na 

Nickel (dissolved na m 7.9 J na na m 17 30 3.5 J na 
Nickel (total na n, 12 na na n, 19 33 3.8 J na 

Selenium (dissolved na n, 0.94 J <1.0 na m <0.92 <1.0 <0.92 n, 
Selenium (total) na nc <0.92 <1.0 na m <0.92 <1.0 <0.92 n, 

Silver (dissolved na m <0.12 <0.20 na m <0.12 <0.20 <0.12 n, 
Silver (total) na m <0.12 <0.20 na nc <0.12 <0.20 <0.12 n, 

Zinc (dissolved) na m 170 180 na nc 3.6 J 5.5 J 1.6 J n, 
Zinc (total na n: 280 220 B na nc 35 18 26 n, 

Notes: 
[1]: Compliance monitoring well 

[2]: MDEQ Parl 201 RRD Op Memo No. 1, January 23, 2006 and Earlh Tech/Weston Solutions 2004 Human Health Environmental Indicator 

(3]: WHMD Final Determination of a Mixing Zone Request Letter, February 23, 2006 and an MDEQ Interoffice Communication, December 13, 2005 
[4]: In Final Migration of Contaminated Groundwater Under Control Environmental Indicator (El) Reporl, the maximum concentration of vinyl chloride detected at Site was 300 ug/L. 

na indicates "not analy,ed" 

B: Background as defined by R 299.5701(b) may be substituted if higher than the calculated cleanup criterion. 

G: GS/ criterion depends on the pH or water hardness, or both, of the receiving surface water. 
J: Analyte was detected, but the concentration is greater than the MDL and less than the RL. 

M: Calculated criterion is below the analytical target detection limit; therefore, the criterion defaults to the target detection limit. 

X: The GS/ criterion shown in the generic cleanup criterion tables is not protective for surface water that is used as a drinking water source. 
NA: Criterion or value is not available or, in the case of background and chemical abstract service numbers, not applicable. 

ND: FAVnotdeveloped 
Black BOLD values indicate the value exceeds the GS/ criterion 

Red BOLD values indicate the value exceeds the FAV 

MW-22 111 MW-22 111 

GSI Comp GSI Comp 
8/1/2007 3/5/2008 

2.4 J 4.6 JB 
0.45J 0.38 J 

3.1 3.5 
<0.076 <1.0 

<0.14 <1.0 
<0.17 <1.0 
<0.16 <1 .0 
0.22 J <1.0 
<0.17 <1.0 

<0.17 <1.0 
<0.23 <2.0 

<0.065 <1.0 
<0.13 <1.0 
<0.13 <1.0 

<0.051 <1.0 

66 64 
88 86 

320 360 
370 410 

<0.062 <0.20 
<0.062 <0.20 

<0.31 <1.0 
<0.31 0.32 J 
0.9 J 0.7 J 
0.9 J 1.2 J 

0.76 J 0.62 J 
2 1.2 

2.01 J 2.1 J 
na na 

<0.33 <1 .0 
<0.039 <0.20 
<0.039 <0.20 

12 14 
13 12 

0.93 J <1.0 
<0.92 <1.0 
<0.12 <0.20 
<0.12 <0.20 
7.7 J 4.9 J 

50 23 

MDEQ 
Final Acute 

Reported 
MW-24 111 MW-24 111 MW-26 111 MW-26 111 GENERIC Worst-case 
GSI Comp GSI Comp GSI Comp GSI Comp 

GSI Criteria Value 
Maximum 

8/1/2007 3/6/2008 8/1/2007 3/5/2008 Concentration 
(ug/L) 121 (ug/L) 131 (ug/L) 131 

1.4 J <5.0 <1.2 <5.0 1,700 . . 

<0.12 <1.0 <0.12 <1 .0 200 (X) . . 

8 4.6 <0. 12 <1.0 47 . . 
<0.076 <1 .0 0.57 J 0.45 J 740 . -

<0.14 <1 .0 <0.14 <1.0 65 (X) -
<0.17 <1.0 26 15 620 - 910 
<0.16 <1 .0 0.46 J <1.0 1,500 - -

0.090 J <1 .0 0.36 J < 1.0 140 - -
<0.17 0.60 J 0.64 J <1.0 200 (X) 3,500 4,200 
<0.17 <1.0 13 7.4 15 ND 300 141 

<0.23 <2.0 <0.23 <2.0 - - -
<0.065 <1.0 <0.065 <1.0 16 - -
0.26 J <1.0 <0.13 <1 .0 13 - -
<0.13 <1 .0 <0.1 3 <1.0 17 - -

<0.051 <1 .0 <0.051 <1.0 940 (X) - -

68 30 6.6 2.7 J NA 680 161 
81 36 10 4.6 J 150 (Xl 680 161 

190 180 170 110 1,900 (G,X) - -
200 200 190 120 1,900 {G,X) - -

<0.062 <0.20 <0.062 <0.20 6.2 (G,X) 77 13 
<0.062 <0.20 <0.062 <0.20 6.2 (G,X) 77 13 
<0.31 <1.0 <0.31 <1 .0 230 (G,X) -
<0.31 <1 .0 <0.31 <1.0 230 (G,X) - -

<0.5 <5.0 <0.5 <5.0 11 32 20 
<0.5 <5.0 0.8 J 1.7 J 11 32 20 

<0.33 0.65 J 0.42 J 1.0 29 (G) 144 103 
0.33 J <1 .0 29 0.49 J 29 (G) 144 103 

63.9 48 9.7 11 NA NA 
na <2.0 na na 5.2 44 10 

<0.33 <1 .0 0.83 J <1 .0 45 (G,Xl - -
<0.039 <0.20 <0.039 <0.20 0.0013 - -
<0.039 <0.20 <0.039 <0.20 0.0013 - -

2.5 J 2.2 J 13 12 170 (G) 5,800 1,180 
2.8 J 3.9 J 15 10 170 (G) 5,800 1,180 

<0.92 <1.0 <0.92 <1.0 5 - -
0.98 J <1 .0 <0.92 <1.0 5 - -
<0.12 <0.20 <0.12 <0.20 0.2 (Ml - -
<0.12 <0.20 <0.12 <0.20 0.2 (M) - -
6.9 J 5.7 J 1.7 J 5.0 J 380 (G) - -

34 6.5 J 35 12 380 (G) - -



Table 1 
Historical Summary of Detected Compounds and Analytes in Groundwater Samples 

Former JCI Stanley Tools Site 
Fowlerville, M ichigan 

Well ID: MW-0S3 MW-0S3 MW-OSJC MW-0S3C 

Sample Date: 8/2/2007 na 8/2/2007 na 
Comoound 

Volatile Organic Compounds (VOCs) (ug/L) 
Acetone <1.2 n, <1 .2 m 
Benzene 0.16 J n. 0.13 J m 

Chlorobenzene <0.12 n, <0.12 m 
1,1-DCA 2.6 n, <0.076 n, 
1, 1-DCE <0.14 n. <0.14 n. 

cis-1 ,2-DCE 30 na <0.17 n, 
trans-1 ,2-DCE 1.4 na <0.16 m 

Toluene 0.47 J na 0.48 J n, 
TCE <0.1 7 na <0.17 n. 

Viny l Chloride 14 na <0.17 n, 
Xylenes (total) 0.24 J na <0.23 m 

1,2-Dichlorobenzene <0.065 na <0.065 m 
1,4-Dichlorobenzene <0.13 na <0.13 m 

1,2,4-Trimethylbenzene na m 
Methylene chloride <0.051 na <0.051 m 

110 Ml Metals (ug/L) 
Arsenic (dissolved) 4.1 J na <0.74 na 

Arsenic (total 4.4 J na 0.84 J na 
Barium (dissolved 200 na 42 J na 

Barium (total) 63 J na 44 J na 
Cadmium (dissolved) <0.062 na <0.062 na 

Cadmium (total 0.13 J na <0.062 na 
Chromium (dissolved) 1.8 na 2.2 na 

Chromium (total: 0.33 J na 0.31 J na 
Chromium hexavalent (dissolved na na na na 

Chromium hexavalent (total na na na na 
Copper (dissolved) 9.2 na 0.86 J na 

Copper (total' 0.64 J na 0.76 J na 
Cyanide (total) <1.20 na <1.20 na 

Cvanide (available na na 
Lead <total: <0.33 na <0.33 na 

Mercury ( dissolved) 0 .048 J na <0.039 na 
Mercury (total 0 .044 J na <0.039 na 

Nickel {dissolved) 2.9 J na 1.4 J na 
Nickel (total: 3.2 J na 1.8 J na 

Selenium (dissolved: 1.3 na 1.9 na 
Selenium (total) <0.92 na <0.92 na 

Silver (disso lved <0.12 na <0.12 na 
Silver (total) <0.12 na <0.12 na 

Zinc (dissolved) 8.8 J na 0.85 J na 
Zinc (total) 8.1 J na 7.0 J na 

Notes: 
[1]: Compliance monitoring well 

[2]: MDEQ Part 201 RRD Op Memo No. 1, January 23, 2006 and Earth Techl\Neston Solutions 2004 Human Health Environmental Indicator 
[3]: WHMD Final Determination of a Mixing Zone Request Letter, February 23, 2006 and an MDEQ Interoffice Communication, December 13, 2005 

[4]: In Final Migration of Contaminated Groundwater Under Control Environmental Indicator (El) Report, the maximum concentration of vinyl chloride detected at Site was 300 ug/L. 
na indicates "not analyzed" 

B: Background as defined by R 299. 5701(b) may be substituted if higher than the calculated cleanup criterion. 

G: GS/ criterion depends on the pH or water hardness, or both, of the receiving surface water. 
J: Analyte was detected, but the concentration is greater than the MDL and less than the RL. 

M: Calculated criterion is below the analytical target detection limit; therefore, the criterion defaults to the target detection limit. 

X- The GS/ criterion shown in the generic cleanup criterion tables is not protective for surface water that is used as a drinking water source. 
NA: Cnterion or value is not available or, in the case of background and chemical abstract service numbers, not applicable. 
ND: FAV not developed 

Black BOLD values indicate the value exceeds the GS/ criterion 
Red BOLD values indicate the value exceeds the FAV 

MDEQ 
Final Acute 

Reported 
GENERIC Worst-case 

GSI Criteria Value 
Maximum 

Concentration 
(ug/L) 121 (ug/L) 131 (ug/L) 131 

1,700 - -
200 (X) - -

47 - -
740 - -

65 (X) -
620 - 910 

1,500 - -
140 - -

200 (X) 3,500 4,200 

15 ND 300 141 

- - -
16 - -
13 - -
17 - -

940 (Xl -

NA 680 161 
150 (X) 680 161 

1,900 (G,X) - -
1,900 (G,X) - -
6.2 {G,X) 77 13 
6 .2 {G,X) 77 13 
230 (G,X) - -
230 (G,X) - -

11 32 20 
11 32 20 

29 (G) 144 103 
29 (GI 144 103 

NA NA 
5.2 44 10 

45 (G,X) - -
0.0013 - -
0.0013 - -
170 {G) 5,800 1,180 
170 {G) 5,800 1,180 

5 - -
5 - -

0.2 (M) - -
0.2 (M) -
380 {Gl -
380 (G) - -



Table 1 
Historical Summary of Detected Compounds and Analytes in Groundwater Samples 

Former JCI Stanley Tools Site 
Fowlerville, Michigan 

Well ID: MW-28 MW-28 MW•28C MW•28C MW-A2 1'1 MW-A2 111 MW-B1 111 MW-B1111 MW-B2 MW-B2 
GSI Comp GSI Comp GSI Comp GSI Comp 

Sample Date: 7/31/2007 na 7/31/2007 na 8/1/2007 3/5/2008 8/1/2007 3/5/2008 8/1/2007 3/4/2008 
Compound 

Volatile Organic Compounds (VOCs) (ug/L) 
Acetone <1.2 na na nc <1 .2 <5.0 <6.0 <10 <1.2 <5.0 
Benzene <0.12 na na nc <0.12 <1.0 <0.59 <2.0 <0.12 <1.0 

Chlorobenzene <0.12 na na na <0.12 <1.0 <0.60 <2.0 <0.12 <1.0 
1,1-DCA <0.076 na na na <0.076 <1.0 12 8.8 <0.076 <1.0 
1,1-DCE <0.1 4 na na na <0,14 <1.0 2.8 J 2.0 <0.14 <1,0 

cis-1 ,2-DCE <0. 17 na na na 0.76 J <1.0 470 300 <0.17 <1.0 
trans-1,2-DCE <0.16 na na na <0.16 <1.0 68 46 <0.16 <1.0 

Toluene <0.0072 na na na 0.080 J <1,0 <0.36 <2.0 0.37 J 0.11 J 
TCE <0.17 na na na <0.17 <1 .0 9 11 <0.17 <1.0 

Vinyl Chloride <0. 17 na na nc <0.17 <1.0 58 56 <0.17 <1.0 
Xylenes (total <0.23 na na nc <0.23 <2.0 <0.64 <4.0 <0.23 <2.0 

1,2-Dichlorobenzene <0,065 na na na <0.065 <1 .0 <0.33 <2.0 <0.065 <1.0 
1,4-Dichlorobenzene <0.13 na na na <0.13 <1 .0 <0.66 <2.0 <0.13 <1.0 

1,2,4-Trimethylbenzene <0.13 na na na <0.13 <1 .0 <0.66 <2.0 <0.13 0.51 J 
Methylene chloride <0.051 na na na <0.051 <1.0 <0.25 0.28 J <0.051 

10 Ml Metals (ug/L) 
Arsenic (dissolved' 4.9 J na 7.3 na 7.2 4.8 J 6.4 4.4 J 14 10 

Arsenic (total 4.8 J na 7.8 na 6.5 6.7 7.4 6.3 16 14 
Barium (dissolved) 150 na 160 na 140 140 130 110 150 110 

Barium (total 170 na 170 na 140 150 140 120 160 140 
Cadmium (dissolved) <0.062 na <0.062 na <0.062 <0.20 <0.062 <0.20 <0.062 <0.20 

Cadmium (total) <0.062 na <0.062 na <0.062 <0.20 <0.062 <0.20 <0.062 <0.20 
Chromium (dissolved) <0.31 na <0.31 na <0.31 <1.0 <0.31 <1.0 <0.31 5.7 

Chromium (total <0.31 na <0.31 na 1.8 1.7 <0.31 <1.0 0.40 J 1.9 
Chromium hexavalent (dissolved' na na na na <0.5 <5.0 <0.5 na na na 

Chromium hexavalent (total) na na na na <0.5 4.7 J <0.5 na na na 
Coooer (dissolved <0.33 na 0.73 J na 1.1 1.3 0.63 J <1.0 0.39 J 0.63 J 

Cooner (total 1. 1 na 12 na 1.9 3.6 1.8 0.61 J 0.67 J 0.6 1 J 
Cvanide (total <1.20 na na na <1 .20 <5.0 <1.20 <5.0 <1.20 <5,0 

Cyanide (available na na na na na na na na na na 
Lead (total 0.95 J na 0.57 J na <0.33 <1.0 <0.33 <1.0 <0.33 <1.0 

Mercurv (dissolved) <0.039 na <0.039 na <0.039 <0.20 <0.039 <0.20 <0.039 <0.20 
Mercury (total) <0.039 na <0.039 na <0.039 <0.20 <0.039 <0.20 <0.039 <0.20 

Nickel (dissolved) 2.6 J na 2.1 J na 3.3 J 4.0 J 130 140 na na 
Nickel (total 2.8 J na 2.0 J na 5.5 J 7.9 J 150 160 na na 

Selenium (dissolved) <0.92 na <0.92 na <0.92 <1.0 <0.92 <1.0 <0.92 <1.0 
Selenium (total) <0.92 na <0.92 na <0.92 <1.0 <0.92 <1.0 <0,92 <1.0 

Silver (dissolved <0.12 na <0.12 na 0.14 J <0.20 <0.12 <0.20 <0.1 2 <0.20 
Silver (total) <0.12 na <0.12 na <0,12 <0.20 0.15 J <0.20 <0.12 <0.20 

Zinc (dissolved) 1.6 J na 13 na 2.7 J 9.7 J 44 38 2.1 J 7.3 J 
Zinc (total 170 na 20 na 6.6 J 17 85 62 5.2 J 9.6 J 

Notes: 
[1]: Compliance monitoring well 

[2]: MDEQ Part 201 RRD Op Memo No. 1, January 23, 2006 and Earth Tech/Weston Solutions 2004 Human Health Environmental Indicator 
[3]: WHMD Final Determination of a Mixing Zone Request Lefter, February 23, 2006 and an MDEQ Interoffice Communication, December 13, 2005 

[4]: In Final Migration of Contaminated Groundwater Under Control Environmental Indicator (El) Report, the maximum concentration of vinyl chloride detected at Site was 300 ug/1.. 
na indicates "not analyzed" 

B: Background as defined by R 299.570/(b) may be substituted if higher than the calculated cleanup criterion. 

G: GS/ criterion depends on the pH or water hardness, or both, of the receiving surface water. 
J: Analyte was detected, but the concentration is greater than the MDL and less than the RL. 

M: Calculated criterion is below the analytical target detection limit; therefore, the criterion defaults to the target detection limit. 

X: The GS/ criterion shown in the generic cleanup criterion tables is not protective for surface wafer that is used as a drinking water source. 
NA: Criterion or value is not available or, in the case of background and chemical abstract service numbers, not applicable. 
ND: FAV not developed 

Black BOLD values indicate the value exceeds the GS/ criterion 
Red BOLD values indicate the value exceeds the FAV 

MW.J2 MW-J2 

8/1/2007 3/4/2008 

<1.2 <5.0 
<0.12 <1.0 
<0.12 <1.0 

<0.076 <1 .0 
<0.14 <1 .0 
<0.17 <1.0 
<0.16 <1.0 
0.35 J 0.080 J 
<0.17 <1.0 

<0.17 <1,0 
<0.23 <2.0 

<0.065 <1 .0 
<0.13 <1.0 
<0.13 <1.0 

<0.051 

9.5 11 
6.8 11 

140 190 
54 J 180 

1 0.53 
6.9 1.2 

<0.31 <1.0 
38 4.8 
na na 
na na 
1.1 0.81 J 
12 1.3 

67.9 45 
na <2.0 

9.3 0.67 J 
<0.039 <0.20 
<0.039 <0.20 

11 na 
43 na 
1.1 <1.0 

<0.92 <1.0 
<0.12 <0.20 
<0.12 <0.20 
3.7 J 5.7 J 

63 20 

MDEQ 
Final Acute 

Reported 
MW-0S1C MW-0S1C GENERIC Worst-case 

GSI Criteria Value 
Maximum 

8/2/2007 na Concentration 
(ug/L) 121 (ug/L) 131 (ug/L) 131 

<1.2 na 1,700 . -
<0.12 na 200 (X) - -
<0.12 na 47 - -

<0.076 na 740 - -
<0.14 na 65 (X) -
<0.17 na 620 - 910 
<0.16 na 1,500 - -
0.64 J na 140 -
<0.1 7 na 200 (Xl 3 ,500 4,200 

<0.1 7 na 15 ND 300 141 

0.25 J na - - -
<0,065 na 16 - -

<0.13 na 13 - -
<0.13 na 17 - -

<0.051 na 940 (X) - -

4.1 J na NA 680 161 
6.5 na 150 (Xl 680 161 

67 J na 1,900 (G,X) - -
68 J na 1,900 (G,X) - -

<0.062 na 6.2 (G,X) 77 13 
<0,062 na 6.2 (G,X) 77 13 

1.3 na 230 (G,X) - -
<0.31 na 230 (G,X) - . 

na na 11 32 20 
na na 11 32 20 

7 na 29 (G) 144 103 
2.1 na 29(G) 144 103 

<1 .20 na NA NA 
na na 5.2 44 10 

2.1 na 45 (G,X) - -
<0.039 na 0.0013 - -
<0.039 na 0.0013 - -

1.6 J na 170 (Gl 5,800 1,180 
1.9 J na 170 (Gl 5,800 1,180 

1.3 na 5 - -
1.2 na 5 - -

<0.12 na 0.2 (Ml - -
<0.12 na 0.2 (Ml - -
6.4 J na 380 (G) . -
7.6 J na 380 (G) - -
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NOTES, 

1. THE DIFFERENTIATION BETWEEN UPPER AND LOWER UNCONSOLIDATED 
DEPOSITS WAS BASED ON FIELD DESCRIPTIONS OF BORING SAMPLES 
THAT WERE REPORTED ON BORING LOGS. 

2, UPPER UNCONSOLIDATED DEPOSITS ARE PREDOMINANTLY SW, SP, SM SOILS 
THAT INCLUDE CL, ML, CL/ML, SC, GM, GP, AND PT. SOILS BASED ON THE 
UNIFIED SOIL CLASSIFICATION SYSTEM I USC SJ. LOWER UNCONSOLIDATED 
DEPOSITS ARE PREOOMINANTL Y CL, ML. ANO CL/ML SOILS THAT INCLUDE 
ML/CL, GP, SW, SP, AND SM SOILS BASED ON THE uses. 

3, GROUNDWATER ELEVATIONS SHOWN ON THE CROSS SECTION WERE 
MEASURED DECEMBER 18, 2003 • 

4, ESTIMATED GRADE REPRESENTS GROUND SURFACE ELEVATIONS AT THE 
TIME OF DRILLING AND ARE REPRESENTATIVE OF PRE-CONSTRUCTION 
ELEVATIONS. FINAL GRADE REPRESENTS POST-CONSTRUCTION ELEVATIONS. 
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NOTES, 
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1. THE DIFFERENTIATION BETWEEN UPPER AND LOWER UNCONSOLIDATED 
DEPOSITS WAS BASED ON FIELD DESCRIPTIONS OF BORING SAMPLES 
THAT WERE REPORTED ON BORING LOGS. 
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Macroinvertebrate Communitv 
Taxon Common Name 
Tubificidae Tubifex 
Cambaridae Freshwater Crawfishes 
Ceratooononldae Bitina Midaes 
Chironomidae Non-Bilina Midoes 
Clam Clams 
Corixidae Water Boatmen 
Culicidae Mosoultos 

Dvtiscidae Water Beetles 

Elmidae Riffle Beetles 

Eohemerellidae Sc inv Crawler Mavflies 

Baetidae Small Minnow Mvflies 

Gvrinidae Whirliaio Beetles 
Heotaoeniidae Flat-Headed Mavflies 

Hvalella Scuds 
Hvdronsvchidae Net-Spinnlno Caddisflies 

Lentoceridae Lona-Horned Caddisflies 

Libellulidae Skimmer Draaonflies 

LimnePhilidae Northern Caddisflies 

Palaemonetes Freshwater Shrimo 
Perlidae Common Stoneflies 
Pseohenidae Water Pennies 
No. MBI Organisms Counted' 

MBl"5 

TBI0' 5 

Total Number ofTaxa 
Notes: 

Value 
0.00-3.50 
3.51-4.50 
4.51-5.50 
5.51-6.50 
6.51-7.50 
7.50-8.50 
8.51-10.00 

Table 2: Macroinvert,rate Community Analysis 

SD-J2-001 SE/RC-9/1-002 SD-E2-003 SE/RE-3-3-004 

Family MBI Tolerance Value' 

9 5 
6 2 
6 . 
8 33 42 47 67 

8 1 1 

5 
8 
5 3 2 

4 
1 1 

3 1 

4 1 

3 3 
8 
4 
4 
2 1 
3 
6 1 

2 1 

4 4 
55 45 48 68 
6.85 7.87 7.88 8 
4.64 7 5 8 
11 3 2 2 

1. Family MBI tolerance values (to) are from http://www.epa.gov/owow/momtonng/rbp/index.html, 2006. 
= taxon present, but has no MBI tolerance value. 

Sample Number 

SD-C1-005 SD-A1-006 SD-007 SD-008 Between SE/RE-3-3-004 and SD-
C1-005 

Samele Data 

2 
37 14 23 34 8 

3 
10 1 

1 
1 2 

14 1 

1 
2 1 11 

1 
3 
1 4 1 

4 3 

49 31 33 47 23 
7.33 5.97 7.09 6.91 4.78 
6.5 5.75 5.17 5 4.5 
4 4 6 7 4 

2. A Maximum of 10 organisms was used for MBI calculations, according to Hilsenhoff, 1988. 
3. Macroinvertebrate Biotic Index (MBI) =Ln• tD)/N where no = no. individuals in ·each listed taxon, to = tolerance rating for each listed taxon, and N = total no. of listed organisms counted (IPEA, 2002). 
4. Mean tolerance value (TBI) = Ll• /T where IO=tolerance value for each listed taxon and T = no, of listed taxon in the sample (from Lillie and Schlesser, 1994). 

5. Biotic Index IMBI and TBI\ lnternretation {from Hilsenhoff, 1987\. 
Water Qualitv Denree of Oraanlc Pollution 

Excellent No annarent oraanic pollution 

Verv Good Possible slioht oraanic oollution 

Good Some ornanic oollution 
Fair Fairlv sionificant oraanic oollution 

Fairlv Poor Sinnificant oraanic pollution 

Poor Verv sinnificant oraanlc oollulion 

Verv Poor Severe oroanic oollution 

( 
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NOTE: =---~-------, 
THIS FIGURE DOES NOT INCLUDE 
NOVEMBER 2003 AND DECEMBER 
2003 SAMPLING EVENT RESULTS 

s 2 

:: 

Arsenic, Total 0.161 ppm 

!cyanide, Free 0.007 ppm I 

Chromium, Hex. Dis. 0.02 ppm Su 23 

UW-0S1 

Cadmium, Total 0.0086 ppm 
Cadmium, Disolved 0.013 ppm 

TCE 280 ppb 
Vinyl Chloride 250 ppb 

Cyanide, Free 0.006 ppm 
Vinyl Chloride 24 ppb 

Vinyl Chloride 38 ppb 

Cyanide, Free 0.01 ppm 

0W-16 

D 
Cyanide, Free 0.01 

MW-BKCJ 

~MW-BKCl 

\w-BKC2 

Cymide, Free 0.007 ppm 

Copper, Total 0.103 ppm 
Chromium, Hex. Dis. 0.02 ppm 
Cyanide, Free 0.07 ppm 
Vinyl Chloride 16 ppb 

UW--099 

Vinyl Chloride 15 ppb 

Cyanide, Free 0.02 ppm 
Vinyl Chloride 84 ppb 

MW-25 

TCE 1800 ppb 

ppm 

cis-1,2-DCE 910 ppb 
TCE 4200 ppb 
Vinyl Chloride 51 ppb 

Nickel, Total 1.18 ppm 

140 ppb 

MW-11 

RETE\JTION BASIN 

MW-02 

!fa@lUJ~ ~ 
@WI~ M[c) @!FIF"®~ ®~OOINl@Wffeiif~~ 

IMJ@Wlll'ii'Wli'd® -~ ~t!E~@IIINJ® 'ii'!Hl~ ~O ~~~ 
JOHNSON CONTROLS 

FOWLERVILLE, MICHIGAN 
NOVEMBER 2003 85468 

E A R T H 0 T E C H 

~----.,!L.. 
LEGEND 

S MONITORING WELLS 
WITH RESULTS 
EXCEEDING GSI CRITERIA 

RELEVANT GSI CRITERIA 
voes 
cis-1,2-DCE 620 ppb 
TCE 200 ppb 
Vinyt Chloride 15 ppb 

Total Metals 
Arsenic 0.15 ppm 
Cadmium 0.0062 ppm 
Copper 0.029 ppm 
Nickel 0.17 ppm 

Dissolved Metals 
Cadmium 0.0062 ppm 
Chromium, Hexavolent 0.01 1 ppm 

Other 
Cyanide, Free 0.0052 ppm 

ppb - PARTS PER BILLION 
ppm - PARTS PER MILLION 

TCE 3900 ppb 
Vinyl Chloride 46 ppb 

TCE 880 ppb 

100' 

! 
SCALE 



MW-13C6s 
MW-13 

MW-OS1 

SMW-21 

MW-F2 

MW-F5 

Vinyi Chloride 24 ppb 

--

MW-A2 M ~ 

ss 

0W-18 

MW-20 

= 

MW-E2 

sr-----.l 

s 

MW--19 

MW--18 

M -08 

MW-Bl<C3 

~MW-BICC1 

\w- B1<C2 

.../MW--09 

MW-09C----­

MW-09B 

RETENTION BASIN 

D 

MW-02 

s 
S MW-05 

MW-03C"'. 

EARTl-€>T EC H 

D 

LEGEND 

OFF-SITE WELLS/GEOPROBE 

WITH RESULTS 
EXCEEDING RESIDENTIAL 
CRITERIA 

DRINKING WATER CRITERIA 

TCE 5 ppb 
Vinyl Chloride 2 ppb 

ppb - PARTS PER BILLION 

FRANK STREET 

sOE-06 

o 2s· so· 
~; 

100' 

' SCA!£ 
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SECTION 10 ll3N- R3EI 
VILLAGE Of FOWLERVILLE 

LIVINGSTON COUNIY, MICHIGAN 
SCAlf: l "= l CXXY 

~ : -----:.! 
30· t:£j' 60' go· 

1· • 30' 

LEGAL DESCRIPTION 

SANITARY SEWER - ---o--0--­

STORM SEWER )- -o-o@­

STORM SEWER LABEL 

OVERHEAD 

ffNCE 

GAS 

DRAINAGE DITCt· 

U TIUT'f POL£ 

FOUND IRON ROD 

DRAI\IAGE ARROW 

DOMESTIC WATER WELL 

A$PHAL T 

GRAVEL STORAGE 

FLOODPLAIN FILL 

FLOODPLAIN ~.UllGA TlON 

BENCHMARKS 

_,.,,_ ___ _ 
>-,, ....... _ 

e 

i-- ] 
~ 
~ 

BM 100: ARROW ON HYDRANT 
ELEVATION = 889.80 {NGVD 29) 

BM 101: NORTH RIM CATCH BA.SIN 
ELEVATION 11 886.52 {NGVO 29) 

... ·- - - -· -- --All of Lots 16, 17, 18. 19, 20. 21. 38. 39, 40, 41, 42. part of Lot 43, part of vacated F;.mk Stree1 and pan of\"XOled J;ICkson Stree t, ae<:oniing to the 
Villa)!C ofFowlcrvillc's Council Resoluiion IIS recorded in Liber 849, Pn.gc 27, Livingsto11 County Records. S11id Lots 11nd \·.teated streets being a part 
of"Assessor's Pla1 of Commercial Addition•. a ~ubdivision as r<!OOrded in Libcr S of Pl.au. Pag.:s 21-22, said plat being a re-plat of Lots I. 2, 3 4 a.od 5 
of"Asst:S..'iOt's Plal Number 4", a subdi~·ision as rl!corded in Libcr 4 of Pl11L~. Page 36, Li,..ingsron Cmmty Record~. 

The perimeter ofche above lots and ,•acatcd stTeel5 being more p.irti.::ularly described by Darrell llughes, /1.·lichigan Regisu~red Land Sur.•eyor 1'0. 
19834, as beginning at 1he Nonheas1 comer of Lor 21: proceeding thence, from said point of beginning. South 02 degrees 11 minu1cs 00 second.,; East 
333.30 feet, along lhe easlerly line of Lois 17 thru 21, being 11lso the westerly line of Veterans Dri\·e, 66 feet wide(fomierly Delrnit S1rc:ct); thence 
South 39 dci;rces 22 mim1tu cs 30 scconds East 85.38 fec:1; thcm:e Soutll 02 dcgre.:s I J minutes 00 seconds East 140 .40 foe!, alon,1: the easterly line of 
Lot 16; rhence South 19 de j!:rees 19 minutes 00 seconds We~ 98.00 feel, along the easterly line of Lot 16, being.also the westerly li11e of !hc CSX 
Transportnlion R.ii.ilrond Ynrd (so-called), 299 feet wide: thence North 79 dcgues 41 minutes()(} second~ W~-i 3!2.33 feet. along the southerly line of 
Lot 16 and part of the southerly line ofloL 4), being also the northerly line (lfthc CSX Transpona1fon Rnilroad, 99 feet wide; lhem,-e North 84 degrees 
47 minutes 00 seconds West 40.92 feet, along part of the southerly li11e of Lot 43 and the nor1hcrly line ofthc said CSX Railrood: theace Nonh 02 
degrees 11 minutes 00 seconds West 506.60 feet, along, in part the easterly line of lot 44. being also the westerly line ofvocatcd Jackson Strec1. 66 fcer 
wide; thence Due East 66.05 feet; thence North 02 degrees 11 minuK-i; 00 second:; West 66.00 feet, along: the wes.1eriy li11eofLot 38; thence Due East 
264.00 feet, along 1be nonberly Ii.Ge of Lot 38 and Lot 21. to the point of beg.inning, containing 4.715 &CM. Subjoot to llll t."aSCmeoL~ and mniction.sof 
record. 

Having the use of, in conjunc1ion wifh others, an easement for lhe purpose of storm water drainage. Morm water dctcnl.ion aod/orretemion, lli!id 
eascmem being pan of Lot 44 of"As.sessor's Plat of Commercial Addition", a subdivi,ion as recorded io Liber 5 of Pla ts, Pa~es 21.22, Li\·ing.ston 
County Records, being more panicularly described as beginninj at the Southeast comer of Lot 44; proceedin:; thence, Due Wes1 200.00 feet, plong the 
southerly line of Lot 44; thence North 45 degree~ 00 minutes 00 seconds Wc51 58.81 feet; thence North 02 dcgn-t."S 11 minur.:~ 00 !ICCOnds West 225.68 
feet thence Due El\St 240.00 fee1; thc11ce South 02 degrees 11 minutes 00 seconds East 267.30 feet. along the easterly liue of Lot 44, to the poimof 
beginning. 

0,25 Acr e P , rcel Description 
rilt1 of Lor., 43 &44 of•A.'lkuor's Vlat ofCommerc,JI A.ddJlion~. as recorded i11 Lib..'T 5 of Pl.)(!l, P•ges 21-22. u.id plat ~1ng 3 re-plaa <lfLots I, 2,) 4 and .S of 
"ASinS<lr'~ Pl:u Numbcr4", , , rcwrded m Liber4 of rlats, Page )6, Ltvmgs1011 Coun1y R«:onl$, b,:iog nwrcparti~'!Jlarly descrihtd :u foU<N~: Commc:ncing• lhc: 
North.-:'ISt comer of Lot 21 ofs:Ud •Asscsso(s Plat ofComtnerci/1.1 AJ.lition•; thttict 11-0ns 1he North JiDc of said lol 21 and 38 of said plat, N90"00'00•W, 264.00 
fttt; thence aloog the West hne of,aid Lot )8. S02°1 l'QO· F.,, 66.00 reet: thence N90~00'00"W, 66.05 feet_ thenct alon,ll the East li"'°'ofLot 44, S02°1 IW"E. !3\J)6 
ftt1 IO Ille Point of.Bcginn1ug of the l'im;el to be dc.-cribed: thC11ceoon1inuingalo1ig u.id lil'l4: thc:nce S02°1 l 'OO•E, 219.76 leet; lhes,ce N)4"2Z30"W, 185.97 fec1: 
U1encc ~S5°JTJo•s. 117.0K fcc:t 10 the Point of Beginning, Co1111lining 0.25 acres 1n(m: OT less, 1111d subject io an)' ea.sc:~nl& or rtttJiction~ ofra:on:! 
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ABSTRACT 

This report presents the results of analysis of current and archival 

photographs of Stanley Works, Stanley Tool Division in Fowlerville, Michigan. The 

facility covers approximately 8 acres along the east bank of the Red Cedar River on 

the southwest side of Fowerville. The report documents physical conditions and 

visible potential environmental hazards through time. Four selected dates of 

photography acquired over a 25-year period (1963-1987) are the source data for the 

analysis. 

The 1963 photograph showed an operating facility consisting of one large, 

irregular shaped manufacturing building, adjacent storage building, and two 

lagoons. The 1970 photograph revealed the addition of four lagoons in the northwest 

portion of the site, a large mound of probable spoil, and the construction of waste 

water treatment facilities. By 1978 the two lagoons reported on the 1963 photograph 

were absent and the new waste water treatment facilities had been completed. The 

1987 photograph showed a single, large lagoon had replaced the four smaller lagoons. 

The U.S. Environmental Protection Agency's Environmental Monitoring Systems 

Laboratory in Las Vegas, Nevada, prepared this report for the Agency's Environmental 

Services Division in· Region 5 at Chicago, Illinois, and Office of Solid Waste in 

Washington, D.C. 
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INTRODUCTION 

This report presents a multidate analysis of the Stanley Works, Stanley Tools 

Division in Fowlerville, Michigan (Figures 1 and 2). The report documents physical 

conditions and potential environmental hazards at this facility through time. Four 

selected dates of black-and-white, color infrared, and color aerial photographs 

acquired over a period of 25 years (1963-1987) were the source data used in the 

analysis (Table 2). The report will assist in field investigations and potential 

enforcement actions. 

Topics addressed in this report include surface water contamination, 

indications of leachate, drainage patterns, disposal and/or burial of solid, liquid, 

and/or sludge waste, and visible vegetation stress associated with facility 

operations . 

This photo- analysis report is number two of three reports that examine seven 

sites in Michigan, under this project (Table 1). 

The U.S . Environmental Protection Agency's Environmental Monitoring Systems 

Laboratory in Las Vegas, Nevada, prepared this report for the Agency's Environmental 

Services Division in Region 5 at Chidago, Illinois, and Office of Solid Waste in 

Washington, D. C. 
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Report 
serial 
numbert 

1 
;2 

3 
4 
5 
6 
7 

TABLE 1. REGION 5 SITES COVERED UNDER TS-AMD-8660St 

Site name 

Fenske Enterprises 
Stanley Works, Stanley 

Tools Division 
Ford Motor Co . Tractor Plant 
IRECO 
Greenville Products 
Ford Motor Company 
Total Petroleum Inc. 

Location 

Grand Rapids, MI 

Fowlerville, MI 
Romeo, MI 
Ishpeming, MI 
Greenville, MI 
Saline, MI 
Alma, MI 

Analysis 
type 

Intensive 

Intensive 
Single-date 
Single-date 
Single-date 
Single-date 
Single-date 

tTo identify individual reports, add the report serial number to the 

series number. For example: TS-AMD-86605-2. 

;Site covered in this report. 
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METH0DC.OGY 

Stereoscopic pairs of historical and curent aerial photographs are used to 

perform the analysis. Stereo viewing enhancs the interpretation because it allows 

the analyst to observe the vertical as wells horizontal spatial relationships of 

natural and cultural features. Stereoscopy s also an aid in distinguishing between 

various shapes, tones, textures, and colors hat can be found within the study area. 

Evidence of waste burial is a prime conideration when conducting a hazardous 

waste analysis. Leachate or seepage resultig from burial and dumping of hazardous 

materials might threaten existing surface orground-water sources. Pools of 

unexplained liquid are routinely noted becaue they can indicate seepage from buried 

wastes that may enter drainage channels and llow contaminants to move off the 

site. An excellent indicator of how well haardous materials are being handled at a 

site is the presence or absence of spills, sill stains, and vegetation damage. 

Trees and other forms of vegetation that exhbit a marked color difference from 

surrounding members of the same species are abeled "dead," "stressed," or "damaged" 

based upon the degree of noticeable variatio .• Vegetation is so labeled only after 

consideration of the season in which the phoographs were acquired. 

The U.S. Environmental Protection Agenc: •s Statement of Procedures on 

Floodplain Management and Wetlands Protectio1 (Executive Orders 11988 and 11990, 

respectively) requires EPA to determine if r emoval or remedial actions at hazardous 

waste sites will affect wetlands or floodpla .ns and to avoid or minimize adverse 

impacts on thos e areas. To aid in compliance with these orders, significant wetland 

areas located within and adjacent to the sites have been identified and delineated. 

However, the sites have not been visited to verify the accuracy of wetland 

identification. 

Drainage analysis determines the direction a spill or surface runoff would 

follow. Dir ection of drainage is determined from analysis of the photographs and 

3 
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from us c 1 . 
, , eo oq1ca1 Survey topographic mas 

7 5 . p • Whenever they are availabl 
· -minute quadrangle maps (scale 1:24,000) are used to show site locatio:,and to 

provide geographic and topographic information. 

Results of the analysis are shown on annotated overlays attached to the 

photos. The prints in this report have been enlarged when appropriate to show 

maximum detail. The following table provides documentation of the photographs used 

in this report. 

TABLE 2. DOCUMENTATION OF AERIAL PHOTOGRAPHY 

Site name, location, and 
geographic coordinates 

Stanley Tool Division 

Fowlerville, Michigan 

(42°39.5'N 84°04.7'W) 

tFilm type identification: 

B&W: Black-and-white 

CIR: Color infrared 

CC: Conventional color 

:f:Photo source identification: 

Figures 

3 

4 

5 

6 

Date of 
acquisition 

August 20, 1963 

April 15, 1970 

August 15, 1978 

April 10, 1987 

Original 
scale 

1:20,000 

1:40,000 

1:24,000 

1:6,000 

Film 
typet 

B&W 

B&W 

CIR 

cc 

Photo 
source:f: 

ASCS 

ASCS 

MIDNR 

EMSL 

ASCS: U.S. Department of Agriculture, Agricultural Stabilization and Conservation 

Service, Salt Lake City, Utah. 

MIDNR:Michigan Department of Natural Resources, Lansing, Michigan. 

EMSL: U.S. Environmental Protection Agency, Environmental Monitoring Systems 

Laboratory, Las Vegas, Nevada. 
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ANALYSIS SUMMARY 

The Stanley Works, Stanley Tool Division occupies approximately 8 acres along 

the east bank of the Red Cedar River on the southwest side of Fowlerville, Michigan 

(Figure 2). Black-and-white photographs from 1963, 1970, a 1978 color infrared 

photograph, and a 1987 color photograph were the source data used in this analysis. 

The 1963 photograph showed an operating facility consisting of one large, 

irregular shaped manufacturing building, adjacent storage building, and two 

lagoons. The 1970 photograph revealed the addition of four lagoons in the northwest 

portion of the site, a large mound of probable spoil, and the construction of waste 

water treatment facilities. By 1978 the two lagoons reported on the 1963 photograph 

were absent and the new waste water treatment facilities had been completed. The 

1986 photograph showed a single, large lagoon had replaced the four smaller lagoons. 

The facility is situated adjacent to the Red Cedar River but . there is no 

levee to serve as protection against flooding. The lagoon at this facility is 

vulnerable to a 100-year flood event; flood waters could erode the containment berms 

and cause liquid wastes to escape into the natural drainage system . 

7 



PHOTO ANALYSIS 

AUGUST 20, 1963 

The 1963 photograph (Figure 3) shows the Stanley Works, Stanley Tools 

Division. The study site is on the east bank of the Red Cedar River; runoff from 

the facility flows into this natural drainage system. The facility consists of a 

large irregular shaped manufacturing building, a parking lot, storage shed, and two 

small lagoons . The plant is apparently operational because of the large number of 

vehicles in its parking lot . The poor photo scale prevents determining whether the 

lagoons are lined (Annotation A). No perimeter security fence is discernable around 

the site. Piles of fill or debris are noted at the west end of the facility. The 

dumping in this area is apparently for site construction and not waste disposal 

activity. 

No 55-gallon drums are visible at the site and no disposal of solid wastes 

are noted. There are no visible discharges from the study site into Red Cedar River 

and no discernable signs of vegetation stress. 
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Figure 3. Stanley Tool Division, August 20, 1963. Approximate scale 1 :4, 000 . 
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APRIL 15, 1970 

The 1970 photograph (Figure 4) reveals construction of four lagoons near the 

northwest corner of facility (Annotation A). These lagoons presently contain liquid 

and the presence of bottom linings in these lagoons could not be determined. 

Additional construction of smaller, concrete lined lagoons (Annotation B), probable 

waste water treatment facilities, is observed on the north side of the two older 

lagoons (Annotation C). Piles of fill material are noted at the central portion of 

the facility indicating efforts to raise the surface ground level. A large mound of 

spoil stands at the site's northwest corner. There is no visible dumping and/or 

burial of solid waste at this site. 

Surface drainage within the facility is able to flow into the adjacent Red 

Cedar River. There is no visible indication of leachates, leakage or seepage from 

the lagoons, and no signs of vegetation stress. 
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Figure 4. Stanley Tool Division, April 15, 1970. Approximate scale 1:3,700. 
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AUGUST 15, 1978 

The 1978 photograph (Figure 5) shows the absence of the two lagoons 

previously described on the 1970 photograph (Figure 4, Annotation C). The concrete 

lined lagoons reported under construction in the 1970 photograph are operational. 

There are three of these rectangular lagoons (Annotation A), a circular settling 

tank (Annotation B), and a control building (Annotation C). 

The mounded spoil deposited in the northwest corner of the study site 

described on the 1970 photograph is overgrown with vegetation. No piles of fill 

material are observed within the facility. There are no indications of construction 

or dismantling activity. No signs of leachates or leakages are noted and no signs 

of vegetation stress are identified. 
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Figure 5. Stanley Tool Division, August 15, 1978. Approximate scale 1:4,800. 
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APRIL 10, 1987 

The 1987 photograph (Figure 6) does not reveal any solid waste disposal 

activity and no visible discharges into the adjacent Red Cedar River. A single, 

large, rectangular lagoon has replaced the four lagoons observed in 1978 (Figure 

5). There are no visible breaches or signs of leakage or seepage from this large 

lagoon. No indication of construction or dismantling activity is noted at the 

facility. 

There is no levee to protect the facility from potential flooding of the 

adjacent Red Cedar River. Flood waters are likely to erode the large lagoon's 

containment berm and cause liquid wastes to escape into the natural drainage system. 
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Figure 6 . Stanley Tool Division, April 10 , 1987 . App r oximate scale 1:6 , 000 . 
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